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0 Imidazole compounds, processes tor the preparation thereof and pharmaceutical composition 
comprising the same. 

@ A compound of the formula : 



lA 
CM 



UJ 



N 



wherein 

is pyridyl, 

R2 is hydrogen, lower alkyi or hydroxy (tower ) alkyl. 

R3 is hydrogen, hydroxy or lower alkyl. and R* is aryl optionally substituted with sulDStltuent(s) 
selected from the group consisting of low r alkylthio, lower a lkylsulfinyl, low r alkylsulfonyl, nitro. amino, 

Xerox Copy Centre 
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substituted amino, hydroxy, lower ali<oxy. lower alkynyloxy, substituted or unsubstituted ar(lower)alkoxy, 

halogen, halo(lower)alkyl, carboxy and esterified carboxy. 
and a pharmaceuticaily acceptable salt thereof, processes for the preparation thereof and pharmaceutical 
composition comprising the same 
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IMIDAZOLE COMPOUNDS. PROCESSES FOR THE PREPARATION THEREOF AND PHARMACEUTICAL 

COMPOSITION COMPRISING THE SAME 



This Invention relates to new imidazole compounds and pharmaceutically acceptable salts thereof. 

More particularly, this invention relates to new imidazole compounds and phamnaceutically acceptable 
salts thereof which have phannacological activities, processes for the preparation thereof, a phamiaceutical 
composition comprising the same and method for the therapeutic treatment thereby. 

One object of this invention is to provide the new and useful imidazole compounds and pharmaceuti- 
cally acceptable salts thereof which possess cardiotonic activity and the capability of reducing heart rate; 
anti-platelet activity; and/or anti-inflammatory activity. 

Another object of this invention is to provide processes for the preparation of the imidazole compounds 
and salts thereof. 

A further object of this invention Is to provide a pharmaceutical composition comprising, as active 
ingredients, said imidazole compounds or pharmaceutically acceptable salts thereof. 

Still further object of this invention is to provide a method for therapeutic treatment of heart disease, 
thrombosis and inflammation of human beings or animals by administering said imidazole compounds or 
pharmaceutically acceptable salts therBof. 

Some imidazole compounds having substituted or unsubstituted phenyl at 2-position of the imidazole 
ring have been known as described in U.S. Patent Nos. 3.707,475. 4,440,774. etc.. 

The object imidazole compounds of this invention are novel and can be represented by the following 
general formula [I] : 




wherein 

is pyridyl, 

R2 is hydrogen, lower alkyl or hydroxy(lower)alkyl, 
R3 is hydrogen, hydroxy or lower alkyl. and 

R^ is aryl optionally substituted with substltuent(s) selected from the group consisting of lower 
alkylthio. lower alkylsulfinyl. lower alkylsulfonyl, nitro. amino, substituted amino, hydroxy, lower alkoxy. 
lower alkynyloxy, substituted or unsubstituted ar(lower)aIkoxy, halogen, halo(lower)alkyl, carboxy and 
esterified carboxy. 

The object compound [I] or its salt can be prepared by processes as illustrated in the following reaction 
schemes. 
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Process 1 



amnonxa or an 
agent which 
liberates aimnonia 



[II] 



[III] 



or its salt or its salt 



N 



[I] 

or its salt 



Process 2 



R^ 



R4 



)H 

[la] 
or its salt 



Reduction 



R 



N 
H 



[lb] 

or its salt 



Process 3 

H 

[lb] 
or its salt 

Process 4 



Lower alkylation 



N 



a 

[Ic] 
or its salt 



N 



R 



N 



Elimination of the 

acyl group 

— > 



R 



L N 
2 N 



[Id] 

or its salt 



[le] 
or its salt 
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5 



70 



Process 5 



75 



20 



26 



30 



R 



[If] 

or its salt 
Process 6 



N 



35 



i3 

[Ih] 
or its salt 



Acylation 
^ 



Oxidation 



IT N 

[ig] 

or its salt 



N 



N 

' 3 

[li] 
or its salt 



,4 



40 



45 



Process s 7 



R' 



N 
I 



Reduction 



R' 



so 



[ij] 

or its salt 



[Ik] 



55 
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Process 8 
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or Its salt 



Reduction 



[Im] 
or its salt 



Process 9 



or its salt 



Halo gen at ion 
— ^ 



N 

[lo] 



8 



or Its salt 



Process 10 



R 



Reduction 



4 

j 



[Ip] 
or its salt 



wherein 



[iq] 

or its salt 



Ra is lower alkyi. 

Is aryl substituted with acylamino and lower alkoxy. with acylamino, lower alkoxy and halog n, 
with N-acyl-N-low r alkylamino, lower alkoxy and halogen. 

Rb Is aryl substituted with amino and lower alkoxy, with amino, lower alkoxy and halogen, or with 
lower alkylamino, lower alkoxy and halogen. 

Rt is aryl substituted with amino, with amino and lower alky I, with amino and lower alkoxy. with 



6 
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amino and halogen, with amino, lower alkoxy and nitre, or with amino, lower alkoxy and hatogen. 

R4 is aryl substituted with acylamino, with acylamino and lower alkyl. with acylamino and low r 
alkoxy, with acylamino and halogen, with acylamino. lower alkoxy and nitro, or with acylamino, lower 
alkoxy and halogen, 

fit is aryl substituted with lower alkylthio and lower alkoxy, 

Is aryl substituted with lower alkylsulfinyl and lower alkoxy, or with lower alkylsutfbnyl and tower 

alkoxy. 

R9 is aryl substituted with nltro. witii nitro and lower alkoxy, or wttti nitro. lower alkoxy and halogen, 
Rt; is aryl substituted with amino, witti amino and lower alkoxy, or witii amino, lower alkoxy and 
halogen, 

Rt is aryl substituted witii ar(lower)alkoxy and lower alkoxy, 
Is aryl substituted witii hydroxy and lower alkoxy, 

R5 is halogen, 

and are each lower alkoxy or substituted amino, 
R^ and R^ are each lower alkoxy. 

one of and X2 is 0 and tiie ottier Is a group of the fonfnula : « N-R3, In which R^ is as defined 
above, and 

R\ R2, R3 and are each as defined above. 

In tiie above and subsequent description of the present specification, suitable examples of tiie various 
definitions to be Included witiiin tiie scope of ttie invention are explained in detail in the following. 

The temi "lower" is intended to mean a group having 1 to 6 carbon atom(s), unless ottierwise provided. 

Suitable -lower alkyl" and lower alkyl moiety in ttie term "hydroxy(lower)alkyr may be a straight or 
branched one such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl. pentyli hexyl or the like, in 
which the preferable one is C1-C4 alkyl and the most preferable one is methyl or etiiyl. 

Suitable "aryr may be phenyl, naphtiiyl, lower alkyl substituted phenyl [e.g. tolyl. mesltyl, cumenyl, 
etc.] or the like, in which ttie preferable one is phenyl or tolyl. 

The aryl group for may be substituted witii tower alkyrthio [e.g. metiiylttiio. etiiyrthio, propylthio. 
isopropylthto, butylthfo. Isobutylthio, tert-butylthto. pentyltfilo. hexyltiiio. etc.], lower alkylsulfinyl [e.g. metinyl- 
sulfinyl. ethylsulfinyl. propylsulfinyl, isopropylsulfinyl, butylsulfinyl, isobutylsulfinyl. tert-butylsulfinyl. pentyl- 
sulfinyl. hexylsulfinyl. etc.], lower alkyisulfonyl [e.g. methylsulfonyl. etinylsulfonyl, propylsulfonyl. isopropyl- 
sulfonyl, butylsulfonyl. isobutylsulfonyl, tert-butylsulfonyl, pentylsulfonyl, hexylsulfonyl, etc.], nitro, amino, 
substituted amino such as mono-or dl(lower)alkylamino [e.g. metiiylamino. etiiylamino. propylamine, 
dimetiiylamino. diethylamino. mettiyletiiylamino. etc.]. acylamino [e.g. lower alkanoylamino (e.g. for- 
mylamino. acetylamino. propionylamino, hexanoylamino, pivaloylamino, etc.). substituted or unsubstituted 
aroyiamino (e.g. benzoylamino. S-nitrobenzoyiamino, 4-chlorobenzoylamino, etc.). lower alkoxycar- 
bonylamino (e.g. methoxycarbonylamino, ethoxycarbonylamino. tert-butoxycarbonylamlno. tert-pentyloxycar- 
bonylamino. hexyloxycarbonylamino, etc.), ar(iower)alkoxycarbonylamino (e.g. benzyloxycarbonylamino. 
etc.). lower alkanesulfonylamino (e.g, mesylamino, ettianesulfonylamino, etc.), arenesutfonylamino (e.g. 
benzenesulfonylamino, tosylamino. etc.), ureldo, tiiioureldo. lower alkylureido (e.g. metiiylureido. 
ethylureido. propylureido, isopropylureido. etc.), lower alkylthioureido (e.g. methytthioureido, etiiyl- 
tiiioureido.propylthioureido, isopropyWiioureldo.etc). aroylttiioureido(e.g. benzoylthioureido. etc.).etc.], N- 
acyl-N-lower alkylamino [e.g. N-lower alkanoyl-N-lower alkylamino (e.g. N-acetyl-N-methylamIno, etc.), etc.] 
or the like, hydroxy. lower alkoxy [e.g. methoxy, ettioxy. propoxy, isopropoxy, butoxy, isobutoxy, tert- 
butoxy, pentyloxy, hexyloxy, etc.], lower alkynyloxy [e.g. etfiynyloxy, propynyloxy, butynyloxy. etc.], 
substituted or unsubstituted ar(lower)alkoxy [e.g. benzyloxy. phenettiytoxy, benzhydryloxy, 4-chloroben- 
zyloxy. etc.]. halogen [e.g. fluorine, chtorine, bromine and iodine], halo(lower)allcyl [e.g. chlorometiiyl. 
chloroethyl. trifluoromethyl, etc.], carboxy or esterlfied carboxy [e.g. lower alkoxycarbonyl (e.g. metfioxycar- 
bonyl, ethoxycarbonyl, tert-butoxycarbonyl. tert-pentyloxycarbonyl. hexyloxycarbonyl. etc.), etc.], wherein 
the number of the substituent(s) is 1 to 3 and plural substituents may be tiie same or different 

Suitable substituents of aryl for R^ to R3 can be refen-ed to tiie ones as exemplified for tiie 
substituents of aryl for R^ 

Suitable "halogen" for RS, "lower alkoxy" and "substituted amino" for RS and R^ and "lower alkoxy" for 
R« and R^ can be referred to the ones as exemplified for the substituents of aryl for R^. 
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Suitable pharmaceutically acceptable salts of the object compound [I] are conventional non-toxic salts 
and Include an organic acid addition salt [e.g. formate, acetate, trifluoroacetate, maleate. tartrate, 
methanesuifonate. benzenesulfonate, toluenesulfonate, etc.], an inorganic acid addition salt Ie,g. hydrochlo- 
ride, hydrobromide. sulfate, phosphate, etc.], a salt with an acidic amino aicd [e.g. aspartic add salt 
5 glutamic acid salt, etc.], and the like. 

With respect to the saft of th compounds [la] to [Iq] in the Processes 1 to 10. it Is to be noted that 
these compounds are included within the scope of the compound [1], and accordingly the suitable examples 
of the salts of these compounds are to be referred to those as exemplified for the object compound [1]. 

The processes for preparing the object compounds [I] of the present invention are explained in detail In 
10 the following. 



75 



20 



25 



30 



55 



Process 1 

The object compound [I] or its salt can be prepared by reacting a compound [II] or its salt with a 
compound [III] or Its salt In the presence of ammonia or an agent which liberates ammonia. 

Suitable salts of the compound [II] may be the same as those exemplified for the compound [1] and 
further a base salt such as an alkali metal salt [e.g. lithium salt, sodium salt, potassium salt, etc.] or the like. 

Suitable salts of the compound [III] may be the same as those exemplified for the compound [I]. 

This reaction is usually earned out in a conventional solvent such as water, alcohol [e.g, methanol, 
ethanol. propanol, etc.], acetic acid, dioxane, tetrahydrofuran, methylene chloride, chlorofom), acetonitrile! 
N.N-dlmethylfomiamlde. dimethyl sulfoxide or any other organic solvent which does not adversely influence 
the reaction, or a mixture thereof. 

Suitable agents which liberates ammonia may be ammonium lower alkanoate [e.g. ammonium formate, 
ammonium acetate, ammonium propionate, ammonium butyrate. etc.], ammonium carbonate, ammonium' 
hydrogencarbbnate, ammonium carbamate or the like. 

The reaction temperature Is not critical, and the reaction Is usually carried out under cooling, at ambient 
temperature or under warming or heating. 

Process 2 



The object compound [lb] or its salt can* be prepared by reducing a compound [la] or its salt. 

The reduction can be earned out In a conventional manner, namely, chemical reduction or catalytic 
35 reduction. 

Suitable reducing agents to be used in chemical reduction are a metal hydride compound such as 
aluminum hydride compound [e.g. lithium aluminum hydride, sodium aluminum hydride, aluminum hydride, 
lithium trimethoxyaluminum hydride, lithium tri-t-butoxyaluminum hydride, etc.], borohydride compound [e.g! 
sodium borohydride, lithium borohydride, sodium cyanoborohydride, tetramethylammonlum borohydride 

40 etc.], borane, diborane,. aluminum halide [e.g. aluminum chloride, etcj, phosphorus trihalide [e.g. phos- 
phorus trichloride, phosphorus tribromlde. etc.], tri(lower)alkyl phosphite [e.g. triethyl phosphite, etc.] 
ferrous oxalate, a combination of metal [e.g. tin. zinc, iron, etc.] or metallic compound [e.g. chromium' 
chlonde, chromium acetate, etc.] and an organic or inorganic acid [e.g. formic acid, acetic acid, propionic 
acid, trifluoroacetic acid, p-toluenesulfonic acid, hydrochloric acid, hydrobromic acid, etc.] or the like. 

45 Suitable catalysts to be used in catalytic reduction are conventional ones such as platinum catalyst [e g 
platinum plate, spongy platinum, platinum blacfc-cofloWat-platinum, platinum oxide, platinum wire. etc.]. 
palladium catalyst [e.g. spongy palladium, palladium black, palladium oxide, palladium on carbon, colloidal 
palladium, palladium on barium sulfate, palladium on barium carbonate, etc.]. nickel catalyst [e.g, reduced 
nickel, nickel oxide, Raney nickel.etc], cobalt catalyst [e.g. reduced cobalt, Raney cobalt, etc.], iron catalyst 

50 [e.g. reduced iron. Raney iron, etc.], copper catalyst [e.g. reduced copper. Uliman copper, etc.] or the like. 
The reaction of this process is usually cam'ed out in a solvent such as water, alcohol [e.g. methanol, 
ethanol, propanol. etc.], acetic acid, diethyl ether, dioxane. tetrahydrofuran, methylene chloride, chloroform.' 
N.IMKlimethylformamide. dimethylsulfoxide. or any other organic soiv nt which does not adversely influence 
the reaction, or a mixtur thereof. 

The reaction is preferably carried out under somewhat milder conditions such as under coolina to 
warming. 

^ In this reaction condition, hydroxyflow r)alkyl for R2 may be obtained from the corresponding lower 
alkyi, and thus obtained product is also included within the scope of this process. 
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Process 3 

The object compound [Ic] or its salt can be prepared by subjecting a compound [lb] or Ks satt to lower 
alkylatlon reaction. 

5 Suitable lower ailcylating agents to be used in this reaction may be lower alky! halide [e.g. methyl 
iodide, ethyl Iodide, propyl iodide, butyl iodide, butyl chloride, pentyl chloride, etc.], 2-lower alkylthlo-2- 
imidazoline [e.g. 2-methylthio-2-imldazoiine. etc.]. lower alkyi sulfonate [e.g. methyl benzenesuHfonate, ethyl 
mesylate, etc.], dl(lower)alkyl sulfate [e.g. dimethyl sulfate, diethyl sulftrte. etc.] or the like. 

This reaction is usually carried out in the presence of a base such as an alkali metal [e.g. sodium. 

70 potassium, etc.], an alkaline earth metal [e.g. magnesium, calcium, etc.]. the hydride or hydroxide thereof, 
alkali metal alkoxide [e.g. sodium methoxide. sodium ethoxide, potassium tert-butoxide, etc.], trialkylamlne 
[e.g. trimethylamine, triethylamine. etc.]. picoline, 1,5-diazabicyck)[4.3.0]non-5^ne, 1,4-diazabicyclo[2A2]- 
octane. 1,8-diazabicyclo[5.4.0]undec-7-ene, or the like. 

This reaction is usually carried out in a conventional solvent such as water, alcohol [e.g. methanol. 

76 ethanol, propanol. etc.], tetrahydrofuran, dioxane. ethyl acetate, methylene chloride, N,N-dimethylfor- 
mamide, dimethyl sulfoxide, diethyl ether or any other organic solvent which does not adversely influence 
the reaction. And in case that the above-mentioned lower alkylating agent is In liquid. It can be also used as 
a solvent 

The reaction temperature is not critical, and the reaction is usually carried out under cooling, at ambient 
20 temperature or under warming or heating. 



Process 4 

25 The object compound [le] or its salt can be prepared by subjecting a compound [Id] or its salt to 
elimination reaction of the acyl group. 

This reaction is carried out in accordance with a conventional method such as hydrolysis, reduction or 
the like. 

The hydrolysis Is preferably carried out in the presence of a base or an acid including Lewis acid. 
30 Suitable base may be an alkali metal [e.g. sodium, potassium, etc.], an alkaline earth metal [e.g. 
magnesium, calcium, etc.], the hydroxide or carbonate or bicarbonate thereof, alkali metal alkanoate [e.g. 
sodium acetate, etc.], or the like. Suitable acid may include an organic acid [e.g. fonmic acid, acetic acid, 
propionic acid, trichloroacetic acid, trifluoroacetic acid, etc.] and an inorganic acid [e.g. hydrochloric add, 
hydrobromic acid, sulfuric acid. etc.]. The elimination using Lewis acid such as trihaloacetic acid [e.g. 
35 trichloroacetic acid, trifluoroacetic acid, etc.] or the like is preferably canied out in the presence of cation 
trapping agents [e.g. anisole. phenol, etc.]. 

The reaction is usually carried out in a solvent such as water, an alcohol [e.g. methanol, ethanol. etc.]. 
methylene chloride, tetrahydrofuran, a mixture thereof of any other solvent which does not adversely 
influence the reaction. A liquid base or acid can be also used as the soWent The reaction temperature is 
40 not critical and the reaction is usually canied out under cooling to heating. 

The reduction metiiod applicable for tiie elimination reaction may include chemical reduction and 
catalytic reduction. 

Suitable reducing agents to be used in chemical reduction are a combination of metal [e.g. tin, zinc, 
iron, etc.] or metallic compound [e.g. chromium chloride, chromium acetate, etc.] and an organic or 
45 inorganic acid [e.g. formic acid, acetic acid, propionic acid, tiifluoroacetic acid, p-toluenesulfonic acid, 
hydrochloric acid, hydrobromic acid, etc.]. 

Suitable catalysts to be used in catalytic reduction can be refen'ed to the ones as exemplified in 
Process 2. 

The reduction is usually carried out in a conventional solvent which does not adversely influence the 
60 reaction such as water, methanol, etiianol, propanol. N.N-dimethylformamide. or a mixture tiiereof. Addition- 
ally, in case tiiat the above-mentioned acids to be used in chemical reduction are in liquid, tiiey can also b 
used as a solvent. Furtiier, a suitable solvent to be used In catalytic r duction may be the above-mentioned 
solvent, and other conventional solvent such as diethyl etiier, dioxane. tetrahydrofuran. etc., or a mixture 
thereof. The reaction t mperature is not critical and tiie reaction is usually earned oyt under cooling to 
55 warming. 
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Process 5 . 



™ ^ ^ . compound „ 

compounds. aenvative. and the corresponding isocyanate or isothiocj«nate 

amides r^::«S-^ertS^^^^ ^^i^es. acid .hydrides. ac«ve 

« mixed acid anhydrides with various aJSTfe a suteSJ 'L f ''^ ^ ^^"^ ^'^^^ ^ acid b oS 
sulferic acid, aliphatic carboxylic acW tJirSSic ^ P^'o^P^'oS.' 

am.des with various imidazoles, and ^o^eZe^T^ J^' ^"•'■^'"'"eWc acid anhydrides, active 
nitrophenyl ester. 2.4^initrophenyl ester nlZS! ? ^ cyanomethyl ester, methoxymethyl e^r! 
thio ester and N-hydroxysuccSe Sr -S^JfnS «f P^^^V'^oPhenyi est2^^SS«J 

« on the kind of acyl groj to be Siu^' ^ ''-natives can be sel^STSg 

The reaction is usually carrieH mi* m « . 
etc ], methylene chloride. XcJorba^i r^^^^^^^^ fT T ^ ^'-^^ -^«"o.. ethanol 

acetone, acetonitrile, ethyl acetate acefic 22 N ' i^^u"*"®' *oxane. tetrahyd^fuTan 

<loes not adversely affecJ the reason ,„ S ft'^tT ^^f?™"^'"" ""^ °^9«^'c Slven^wS 
« solvent. In case that the carboxyBc aS ^^ Ta 

iom. rt is preferable to carry out the re^nTn 31 ^ ^''^'^'"9 agent in the free add form or satt 

N.N'-dicyclohexyicarbodilm2i o^^TbIT^^^ ''''''''' ' «"'"«"«°"«' condensing ^ su* ^ 

^™.t"urr?X'' " ^"^"^ - ^ out -d. cooling, at ambient 

carbonate such as sodium carbonai rJT f ^' ""^^^ <=«*°"ate or hydr^^ 

hydrogen carbonate, or in the pJS^cT^Tn ^ ^^"^'^^^^ or Sum 

tnethylamlne. pyridine or N.N^^^^'' "^an-c base, for example a tertiary anS^'^s^h ^ 



Process 8: 



35 



40 



transforation of -S-lmo ^o^ -SoTforliSJJ^r^,.'' ° ""'"*'™' "Wd. is sppM for «. 



45 



Process 7 



50 reduction. 



«<«. ' " ' "-"W laM,, Chemical redMtfo,, „ ,„auk 

SuitahlA rAi-fi.^:.^ . . . ' 
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" .w-Mwuun ur caiaiytfC 

l^-p^T^^.^^^^^ -T' r^°l - ^ ^ —on Of .etal ..g. .n 
*e above-mentioned metal or metallic compound e o cZ^t 'if"'!: « ^o-^binatL o 

organic or inorganic acid te.g. formic add. iTc add^^'""™ "^^^' ^^^^^^rriium acetate, etc.] and an 
ac,d hydrochloric acid, hydrobromic add ^T^^^^^t'-^'^T''^''''^' P-to'^en^su Jc 
borohydnde. potassium borohydride etc] Si nS«i^ borohydnde [e.g. lithium borohydride. sodium 
etc., or alMi metal .uminum hUe t^. '^^^L^^^ZZ X T"" 
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Suitable catalysts to be used in catalytic reduction can be refenred to the ones as exemplified in 
Process 2, 

The reaction of this process is usually candied out in a solvent such as wat r, alcohol [e.g. methanol, 
ethanol. propanol. etc.], acetic acid diethyl ether, dioxane. tetrahydrofuran, etc. or a mixture thereof. 
The reaction is usually carried out under cooling to warming or heating. 



Process 8 

The object compound [Im] or its saK can be prepared by reducing a compound [I l] or its salt. 

This reaction can be canied out in substantially the same manner as that of Process 7, and therefore 
the reaction mode and reaction conditions of this reaction, can be referred to those as explained in Process 
7. 



Process 9 

The object compound [lo] or its salt can be prepared by halogenating a compound [In] or Its salt 
The halogenation is canried out in the presence of a halogenating agent 

Suitable halogenating agents of tiiis reaction may be halogen [e.g. chlorine, bromine, iodine, etc.], 
sulfuryl haiide te.g. sulfuryl chloride, sulfuryl bromide, etc.], N-halosuccinimide [e.g. N-chlorosuccinimide, N- 
bromosuccinimlde, etc.], pyridinium hydrohaiide pertialide [e.g. pyridlnium hydrobromide pertDromide. 
pyridinium hydrochloride perchloride, etc.], quartemary ammonium perhalide [e.g. phenyltrimethylam- 
monium perbromide. etc.], artrihaloacetophenone[e.g. o)-tribromoacetophenone, etc.], selenium oxychloride 
and the like. These halogenating agents may be selected according to the kmd of the starting compound 
[In] to be used. 

This reaction is usually carried out In a conventional soivent such as chlorofomn, methylene chloride, 
carbon tetrachloride. N,N-dimethylformamide, acetic acid, a mixture of hydrogen haiide [e.g. hydrogen 
bromide, hydrogen chloride, etc.] and acetic add or the like. 

The reaction temperature is not critical, and the reaction is usually canried out at ambient temperature 
or under warming or heating. 



Process 10 

The object compound [Iq] or its salt can be prepensed by reducing a compound [Ip] or its salt 
This reaction can be canried out by a catalytic reduction method. 

This catalytic reduction can be canied out in substantially the same manner as that of Process 7, and 
therefore the reaction mode and reaction conditions of this reaction can be refen'ed to those as explained in 
Process 7. 

The compounds obtained by the above processes are isolated and purified by a conventional method 
such as pulverization, recrystallization, column chromatography, reprecipitation or the like. 

The new imidazole compounds [I] and phanmaceutically acceptable salts thereof possess cardiotonic 
activity and the capability of reducing heart rate; anti-platelet activity; and/or anti-Inflammatory activity, and 
are useful for a therapeutic treatment of heart diseases such as cardiac Insufficiency, thrombosis, and 
inflammation. 

For therapeutic purpose, the compound [I] and a phamnaceutically acceptable salt thereof of the present 
Invention can be used in a form of pharmaceutical preparation containing one of said compounds, as an 
active ingredient, In admixture with a pharmaceutically acceptable canier such as an organic or inorganic 
solid or liquid excipient suitable for oral, parenteral or external administration. The pharmaceutical prepara- 
tions may be capsules, tablets, dragees. granules, solution, suspension, emulsion, or the like. If desired, 
there may be included In these preparations, auxiliary substances, stabilizing agents, wetting or emulsifying 
agents, buffers and other commonly used additives. 

While the dosage of the compound [I] will vary depending upon the age and condition of the patient an 
average single dose of about 0.1 mg, 1 mg, 10 mg, 50 mg, 100 mg, 250 mg. 500 mg and 1000 mg of the 
compound [I] may b effective for tr ating the above-mentioned diseases. In g neral, amounts between 0.1 
mg/body and about 1,000 mg/body may be administered per day. 
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In order to illustrate the usefulness of the object compound [I], the pharmacological test data of some 
representative compounds of the compound [I] are shown in the following. 



Test Compounds 2-{2.4-Dimethoxyphenyl)-5-methyl-4-(3-pyridyl)imida2oIe 
(hereinafter referred to as Compound a) 

2-(2,4-Dimethoxyphenyl)-4-ethyI-5-(3-pyridyi)lmidazole 
(hereinafter referred to as Compound b) 

2-(2-Methoxy-4-methylthiophenyl)-5-methyl-4-(3-pyridyl)imida20le 
(hereinafter referred to as Compound c) 

. 2-(3.4-Dimethoxyphenyl)-5-6thyl-4-(2-pyridyl)imidazole 
(hereinafter referred to as Compound d) 

2-(2,4-Dimethoxyphenyl)-5-methyl-4-(4-pyridyl)imlda2ole 
(hereinafter referred to as Compound e) 

2-(2,4-Dimethoxyphenyl)"5-ethyl-4-(4-pyridyl)imidazole 
(hereinafter referred to as Compounf f) 

2-(4-Acetamido-5-chloro-2-methoxyphenyl)-5-methyl-4-(3-pyridyl)imida2ole 
(hereinafter referred to as Compound g) 

2-(2-Methoxypheny!)-5-methyl-4-(3-pyridyl)imidazole 
(hereinafter refenred to as Compound h) 

2-(2-Fluorophenyl)-4-methyl-5-(3-pyridyl)imidazole 
(hereinafter referred to as Compound i) 

2-(2-Acetamidophenyl)-4-methyl-5-(3-pyridyl)tmidazo]e 
(hereinafter referred to as Compound j) 

2-(4-Chloro-2-methoxyphenyl)-5-methyl-4-(3-pyridyI)imidazole 
(hereinafter referred to as Compound k) 



Cardiotonic activity 
Testi 

Test method 

Mongrel dogs of either sex were anesthetized with sodium pentobarbital, 35 mg/kg, i.p.. The animals 
were allowed to breathe spontaneously. The left carotid artery was isolated and a catheter (USCI, #8F) filled 
with heparinized saline was inserted and advanced into the left ventricle. The catheter was connected to a 
pressure transducer (Nihonkohden, l\^PU-0.5A) to measure the left ventricular pressure, from which dp/dt 
max was derived by analog computing. The measure the systemic blood pressure the left femoral artery 
was cannulated. The blood pressure pulse was used to trigger a heart rate meter. Another catheter was 
positioned in the vena cave through right femoral vein for injection of drugs. Systemic blood pressure, left 
ventricular pressure, dp/dt max and heart rate were recorded simultaneously on a polygram (Nihonkohden, 
RJQ-4008). 

Test compound was dissolved in distilled water (0^ mi/kg) or dimethyl sulfoxide (0.04 ml/kg) and 
Injected into the femoral vein. The parameters after dosing were compared with those during the predpsing 
period. 

Test results wer represented in terms of percentag of dp/dt max chang s (dp/dt M.C.) calculated by 
following formula. 
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5 



TO 



75 



dp/dt M.C. (%) = (dp/dt max after dosing 

dp/dt max before dosing ^ "^"^ 



Test Results 



Compound 


Dose 

(mg/kg) 


dp/dt M.C. 
(%) 


a 


1.0 


82 


b 


1.0 


133 


c 


1.0 


167 



20 



25 



30 



Test 2 
Test Method 

Male Hartley strain guinea-pigs, weighing 530-600 g. were killed by bleeding and the heart was 
removed. An atrial strip was renr>oved and suspended in an organ bath containing 50 ml of Tyrode's solution 
maintained at 30*C and aerated with a gas mixture of 95% (h -5% CO2. The atrium was connected to a 
strain gauge under an initial tension of 0.4-0.6 g. After constant motility had been obtained the drug was 
added to the bath solution and the effect on contractile force and heart rate was observed for 30 min. The 
effect was expressed as percentage values before and after dosing. 



35 



Test Results 

40 





Compound 


Concentration 

(g/ita) 


Force 

(%) 


Heart Rate 

(%) 


4S 


a 


1 X 10"^ 


45.0 


-21.2 




d 


1 X 10"^ 


51.6 — 


-14.1 




e 


1 X 10"^ 


58.0 


-26.8 


60 


f 


1 X 10"^ 


61.1 


-30.7 



55 
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TO 



75 



20 



Anti-platelet actiWty 
Test a 
5 Test Method 

Platelet aggregation (%) = - ^ 

A : Platele, count after additi^ of vehicle of collagen 
inhL l*"""* ^ ^'^Wo" 0^ collagen ^ 

C : Platelet aggregation (%) of control 
D : Platelet aggregation (o/o) of Test compound 



25 



2££tResults 



30 



35 




40 Test 4 



45 



SO 



Test Method 



55 
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Test Results 



Compound 


IC50 


(g/mi) 


« 


1.1 


X 10-7 


• 


3.9 


X 10""^ 


k 


1.6 


X 10""^ 



Anti-inflammatory activity 

Test s 

Test Method 

Male Sprague-Dawley rats weighing about 180 g were used in groups of five. Paw edema was induced 
by subplantar injection of 1% carrageenin (0.1 ml/rat) into the right hind paw in carrageenin foot edema 
The test compound was suspended In methylceilulose and administered orally 60 minutes before 
halogogen. Paw volume was measured with plethysmometer (Ugo Basil Co.. Ltd.) by water displacement 
immersing the paw to the lateral malleolus. The difference of paw volume before and 3 hours after the 
phiogogen was designated as edema volume. 

The data was analyzed statistically by studenf s t-test. 

Test Results 



Compound 


Dose (mg/kg) 


Inhibition (%) 


h 


32 


• 

62.7 


k 


32 


72.3 



The following Preparations and Examples are given for the purpose of illustrating the present invention 
in more detail. 



Preparation 1 

To a solution of isoamyl nitrite (2.6 ml) and sodium methoxide (28% in methanol. 3.4 ml) in methanol 
(40 ml) was added dropwise a solution of 4-propionylpyridine (2.0 g) in methanol (10 ml) under ice-cooling. 
The reaction mixture was stirred at ambient temperature for 3 hours, and then neutralized with IN 
hydrochloric acid. After evaporation to remove methanol, the organic layer was extracted with ethyl acetate. 
The extract was washed with brine, dried over sodium sulfate, evaporated and triturated with diisopropy! 
ether to give 4-(2-hydroxylminopropionyl)pyridine (0.95 g). 

mp: 150-151 

IR (Nujol): 1670. 1605 cm-1 

NMR (CDCb. 5) : 2.15 (3H. s), 7,65 and 8.60 (4H. AB type, J=7Hz) 

The following compounds (Preparations 2 to 4) were obtained according to a similar manner to that of 
Preparation 1. 
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Preparation 2 

4-(2-Hydroxyiminobutyryl)pyridine 
mp : 146-149'C 

S IR (Nujol) : 3250, 1 680, 1 590 cm-^ 



Preparation 3 

1 -Hydroxyimino-1 -(3-pyridyI)-2-butanone 
mp:172-174«C 

IR (NujoI) : 1 690. 1 600, 1 585 cm-t 



Preparation 4 

2-{2-Hydroxyimlnobutyryl)pyridlne 
mp : 134-135«»C 

IR (Nujol) : 1670. 1580. 1480 cm-i 



30 



Example 1 



J^i t ^"^"^H^?" °^ 4-(2-hydroxyiminopropionyl)pyridine (2.0 g) in a mixture of dioxane (40 ml) and 
ethanol were added cone, ammonia water (58 ml) and 2.4^imethoxyben2aldehyde (2 02 rand 2 mL^r^ 
,?;ivt?H ? ambient ternperature for 1 week. After evaporation, the mixture was tSSS wij^^lomfor 

(3.01 g). cniorofomr. 

IR (Nujol) : 1605 cm"' 



40 



Example 2 



45 ethaIoiyTwr«?Hl:^ "^'"'"'^'•^^^^^^^^ 9> ^ "'^'^ Of dioxane (30 ml) and 

ir!,^^ added cone, ammonia water (40 ml) and 2-methoxyben2aldehyde (1.24 g) and the 
mixture was stirred at ambient temperature for 8 days. After evaporaSon. the mixture was 



50 



mp : 105-120**C 
IR (Nujol); 1605 cm-1 



6S 
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Example 3 

To a suspension of 1-hydroxyimino-1-(3-pyriciyl)acetone (1.64 g) in a mixture of dioxane (30 ml), ethanol 
(10 ml), and water (5 ml) were added 3,4-dimethoxybenzaldehyde (1 .66 g) and cone, ammonia water (0.69 
5 ml). The solution was stinred at eO'^C for 2 hours. Additional ammonia water (0.7 ml) was added thereto, and 
the solution was stinred at 45 to SO^'C for 1 day. The mixture was evaporated, and the residue was 
dissolved in chloroform, and subjected to column chromatography on sllicagel eluting with a mixture of 
chlorofomi and methanol. The fractions were collected and evaporated, and the residue was triturated with 
diisopropyl ether to give 1-hydroxy-2-(3,4-dimethoxyphenyl)-4-methyl-5^3«t)yridyl)imida2ole (1.20 g). 
10 mp:131-135'C 

IR (Nujol) : 1505, 1260. 1230 cm'^ 

NMR (DMSO-de. 5) : 2.26 (3H, s), 3.80 (3H. s), 3.83 (3H. s), 7.04 (1 H. d. J = 9H2). 7.3-8.1 (4H, m). 8.58 
(1H, dd. J=2H2. SHz). 8.75 (1H, d, J=2Hz) 

75 

Example 4 

To a suspension of 1-hydroxyimino-1-(3-pyridyl)acetone (3.3 g) in a mixture of dioxane (80 ml), ethanol 
20 (20 ml) and cone, ammonia water (40 ml) was added 4-acetamido-5-chloro-2-methoxyben2aldehyde (4.54 
g) and the resultant mixture was stin-ed at ambient temperature for 3 days. The reaction mixture was 
evaporated in vacuo and the residue was dissolved in a mbcture of ethyl acetate and 5% hydrochloric acid. 
The separated aqueous layer was adjusted to pH8.0 witii 20% potassium carbonate under stim'ng and the 
precipitate was collected by filtration and dried to give 1-hydroxy-2-(4-acetamido-5-chIoro-2-methox- 
25 yphenyl)-4-methyl-5-(3-pyridyl)imida20le (3.1 g). 
mp : 178-1 80«C (dec.) 

IR (Nujol) : 3450. 3150. 1660. 1600. 1570. 1530. 1505 cm'' 

NMR (D2O - DCI. 5) : 2.35 (3H. s). 2.60 (3H. s), 4.00 (3H, s), 7.83 (1H. s), 8.07 (1H, s), 8.40 (1H, dd. 
J«6H2. 8H2), 8.95 (1H, dd, J=2H2. 8H2), 9.08 (1H, dd. J«2H2. 8H2), 9.25 (1H. d, J»2H2) 
30 Mass (m/e) : 372 (M+) 



Example 5 

35 

To a suspension of 1-hydroxyimino-1-(3-pyridyl)acetone (1.0 g) in a mixture of dioxane (20 ml) and 
ethanol (6 ml), were added 2-methoxy-4-methylbenzaldehyde (1.01 g) and cone, ammonia water (15 ml). 
The solution was stirred at ambient temperature for 8 days. After evaporation, the residue was dissolved in 
chloroform, and chromatographed on sllicagel eluting with a mixture of chloroform and methanol. Th 
40 fractions were collected, evaporated, and triturated in diisopropyl ether to give 1-hydroxy-2-(2-methoxy-4- 
metiiylphenyl)-4-metiiyl-5-(3-pyridyl)imida20le (1 .46 g). 
mp : 75-80*C 

IR (Nujol): 1615, 1580 cm'^ 

NMR (DMSO-ds, 5) : 2.24 (3H. s). 2.34 (3H. s). 3.75 (3H. s), 6.74 (1H. d. J = 8Hz). 6.88 (1H. s), 7.6-7.2 
46 (2H. m). 7.87 (1 H, ddd, J = 8H2, J = 2H2. J = 2H2), 8.43 (1 H. dd, J = 5H2. J = 2H2). 8.65 (1 H. d. J « 2H2). 
11.35 (1H.br s) 
Mass : (M/Z) : 295 (M^) 

The following compounds (Examples 6 to 119) were obtained according to a similar manner to that of 
50 Example 1 . 2, 3, 4 or 5. 



Example 6 1 -Hydroxy-2-(2.4-dimethoxyphenyl)-5-methyl-4-(2-pyridyl)imidazole 

55 

mp:l4i-i44'C(dec.) 

IR (Nujol) : 1600, 1570. 1460, 1310, 1280 cm'^ 
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NMR (CDCI3, B) : 2.49 (3H, s), 3.73 (3H, s). 3.86 (3H, s). 6.3-6.6 (2H. m), 7.0-7.4 (1H. m). 7.6-7.8 (2H. m). 
8.4-8.8 (2H, m) 
Mass (m/e) : 3il (M-*-) 



Example 7 1 -Hydroxy-2-<2,4-dimethoxyph8nyl)-5-ethyl-4-(4-pyridyl)imicla2ole 

10 mp : 206-208**C (dec.) 

IR (Nujol) : 1600. 1570, 1520. 1430 cm'^ 

NMR (DMS0-d6. fi) : 1^23 (3H. t. J = 7H2). 2.86 (2H. q, J =7H2). 3.73 (3H, s), 3.83 (3H. s). 6.58 (1H. d, 
J = 8H2). 6.70 (1 H, s). 7.35 (1 H, d, J = 8H2), 7,65 (2H, dd, J = 2Hz, SHz), 8.55 (2H, dd. J = 2H2, 5Hz) 

IS 

Example 8 1 -Hydroxy-2-(3,4-dimethoxyphenyl)-5-methyJ-4-{4-pyridyl)imidazole 

20 mp:131-136*C 

IR (Nujol): 1610. 1600 cm"^ 

NMR (DMSO-de, 5) : 2.47 (3H, s). 3.80 (3H, s). 3.83 <3H, s). 7,05 (1H. d. J = 9H2), 7.6-7.9 {4H, m), 8.23 
(2H, br d. J=6H2) 

25 

Example 9 1-Hydroxy-2-(3,4-dimethoxyphenyl)-6-methyl-4-(2-pyridyl) imidazole 

30 mp : 141-144*»C (dec.) 

IR (Nujol) : 3200. 1603, 1595. 1560, 1500 cm"' 

NMR (DMSO-de, 5) : 2.62 (3H. s), 3.78 (3H, s) . 3.81 (3H, s). 6.99 (1H, d, J = 9H2). 7.0-7.2 (1H. m). 7,5- 
7.7 (2H. m), 7.75 (1H. dd. J = 2H2. 8Hz). 7.96 (1H, d. J=8Hz). 8.4-8.6 (1H. m). 10.7 (1H. br s) 

35 

ft 

Example tO 1 -Hydroxy-2-(3,4-dlmethoxyphenyl)-5-ethyl-4-(4-pyridyl) imidazole 

40 IR (Nujol) : 3470. 3200, 1600, 1520. 1430 cm^^ 

NMR (DMSO-de, 6) : 1.18 (3H, t. J = 7Hz). 2.82 (2H. q, J«72), 3.74 {6H, s), 6.90 (1H, d. J«9H2), 7.6-7.8 
(3H, m). 7.76 (1 H. s). 8.51 (2H. dd, J = 6Hz. 8Hz) 



46 

Example 11^ 1 -Hydroxy-2-(3,4-dimethoxyphenyl)-5-ethyl-4-(2-pyridyl) imidazole 

mp : 92-94®C 

50 IR (Nujol) : 1590. 1510. 1490. 1270 cm'^ 

NMR (DMSO-De, 5) : 1.24 (3H. t. J = 8Hz). 3.15 (2H, q, J = 8Hz). 3.80 (3H. s), 3.83 (3H. s). 7.01 (1H. d. 
J=9Hz). 7.0-7.2 (1H. m). 7.5-7.7 (2H, m), 7.74 (1H. dd, J=2Hz, 8Hz) 7.98 (1H, d. J=8Hz). 8.48 (1H, m). 
11.6(1H, brs) 
Mass (m/e) : 325 (M^) 

55 
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Example 12 1 -Hydroxy-2-{3.4-dimethoxyphenylH-(2-pyridyl)imida2ole 



mp:71-73»C 

IR (Nujol) : 1 590, 1 500. 1 440 cm-^ 

NMR (CDCI3. a) : 3.94 (3H. s). 3.95 (3H, s), 6.92 (1H. d. J = 9H2). 7.0-7.4 (2H. m), 7.5-7.9 (3H. m). 7.66 
(1H,s).8.56(1H.d. J = 5H2) 
Mass (m/e):296 (M-1) 



Example 13 

1 -Hydroxy-5-methyl-2-phenyl-4-(3-pyridyl)imida2ole 
mp : 75-85**C 

IR (Nujol): 1600 cm-1 

NMR (DMSO-de. B) : 2.43 (3H. s). 7.2-7.5 (4H, m). 7.8-8.1 (3H. m). 8.34 (1H. br d, J = 4Hz). 8.81 (1H. br 
s), 11.7 (1H, br s) 



Example 14 1 -Hydroxy-2-(2,5-dimethoxyphenyl)-4-methyl-5-(3-pyridyl)imidazole 



mp : 115-125"C 

IR (Nujol): 1590 cm-1 

NMR (DMSO-de, S) : 2.19 (3H, s), 3.65 (6H. s). 6.8-7.2 (3H, m). 7.30 (1H. dd, J = 5H2, 8Hz). 7.84 (1H. 
ddd. J = 8H2, 2H2, 2H2). 8.43 (1 H, dd, J = 2H2. SHz), 8.66 (1 H. d, J = 7Hz) 



Example 15 1 -Hydroxy2-(2,4-dimethoxyphenyl)-4-0thyl-5-(3-pyrldy I)imlda20le 



mp : 75-80'C 

IR (Nujol): 1615. 1583 cm"i 

NMR (DMSO-de. 5) : 1.17 (3H. t. J=7H2). 2.40-2.55 (2H. m). 3.75 (3H. s). 3.80 (3H. s), 6.57 (1H. dd, 
J = 8Hz, 2H2). 6.66 (1H. s), 7.30-7.5 (1H, m), 7.67 (1H, dd. J = 8H2. 4H2). 7.91 <1H. ddd, J=8Hz, 2H2. 
2H2), 8.50 (1 H. dd. J = 4Hz. 2Hz). 8.67 (1 H. d. J = 2Hz) 



Example 16 1 -Hydroxy-2-(3,4-dim8thoxypheny l)-4-ethyl-5-(3-pyridyl)lmldazole 



mp : 75-80*C 

IR (Nujol) : 1 608. 1 587, 1 51 2 cm'^ 

NMR (DMSO-de. 5) : 1.17 (3H, t. J = 7Hz), 2.40-2.65 (2H, m). 3.75 (3H. s). 3.80 (3H, s), 7.00 (1H, d. 
J = 8Hz), 7.32-7.75 {3H, m), 7.86 (1H. ddd. J = 8Hz, 2H2. 2H2), 8.50 (1H. dd. J=4H2, 2H2). 8.63 (1H, d. 
J = 2H2) 
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: 110-115"C 
« IR (Nujol) : 1580 cm-' 



PyndyOimrdazole 



mp:135-138»C 
(Nujol) ; 1590 cm"i 



20 



mp : 90-100»C 

« IR (Nujol): 1600 cm-1 



J=2Hz) ^-^2 (1H. ddd. J=2H2. 2Hz. 8H2), 8^0 (1H. dd. "= 2^ 



2e(1H,d.J=8Hr). 
2H2.4Hz).8.73(iH.d. 



30 



SSEElelO 1-Hydroxy-2-(2-methpxy-4.nitropheny.H^ 



>ethyl-5-(3.pyridyl)imida2ole 

mp : ISO-ISS-C 
IR (Nujol) : 1600. 1575 cm" 



4H2). 8.61 (IH. d. J=2H2) ' ^^^SHz. 2H2. 2H2), 8.38 (1H. dd. J^Ii 



22 
2H2. 



50 



np : 170-175»C 
66 IR (Nujol) : 1680. 1610 cm-i 



NMR (DMSO-da. S) : 2.05 (3H s\ srtnu x o 



.J=8H2),8.40 
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Example 23 1-Hydroxy-2-[2-methoxy-4-(me%lsulfinyl)phenylH-m8thyl-5-(3-pyridyI)i^ 



mp : 90-95 **C 
5 IR (Nujol): 1600, 1585 

NMR (DMSO-de. 5) : 2.24 (3H, s), 2.53 (3H. s).3.81 (3H, s). 6.7-7.0 (2H. m). 7.43 (1H. dd, J=8H2, 4H2), 
7.62 {1 H, d. J = 8H2), 7.92 (1 H. ddd, J = 8H2, 2H2. 2Hz). 8.48 (1 H, dd. J » 2H2. 4H2). 8.69 (1 H. d, 
J=2H2) 

70 

Example 24 1 -Hydroxy-2-(2,4KJimethoxyphenyl)-4-methyl-5-(3-py ridyl)imida20le 



75 mp:110-120"C 

IR(Nujol):1610cm-^ 

NMR (DMSO-de. 5) : 2.16 (3H. s). 3.70 (3H. s). 3.77 (3H. s). 6J2-6.5 (2H. m). 7.0-7.4 (1H. m). 7.91 (1H, 
dd. J = 2H2. 8Hz), 7.98 (1H, d, J = 9H2), 8.43 (1H. dd, J=2H2. 5Hz). 8.56 (1H, d. J=2Hz) 

20 

Example 25 2-(2-nuorophenyl)-1-hydroxy-4-methyl-5-(3-pyridyl)imida2ole 



25 mp : 76-82*C 

IR (Nujol) : 1585. 1630. 1500 cm"' 

NMR (DMSO-de. 5) : 2.30 (3H. s), 7.2-7.85 (5H. m), 8.00 (1H, ddd, J = 8H2, 2H2. 2H2). 8.60 (1H, dd. 
J = 5H2. 2H2). 8.80 (1 H. d, J = 2Hz) 

30 

Example 26 2-(4-Fluorophenyl)-1 -hydroxy-4-methyl-5-(3-pyridyl)imida2ole 



as mp:101-102'C 

NMR (DMSO-de. 5) : 2.23 (3H. s), 7.12-7.56 (3H, m). 7.80-8.30 (3H, m), 8.56 (1H, d, J = 5H2). 8.74 (1H. 
s) 



40 

Example 27 2-(3-Chlorophenyl)-1 -hydroxy-4-methy l-5-(3-pyridyl)imida20le 



mp : 74-84'C 

45 IR (Nujol) : 1598. 1567 cm~^ NMR (DMSO-de, a) : 2.25 (3H. s), 7.4-7.65 (3H, m), 7.88-8.2 (3H. m). 8.60 
(1H. d. J = 6H2). 8.78 (1H, s) 



so Example 28 2-(2-Chlorophenyl)-1 -hydroxy-4-methyl-5-(3-pyridyl)lmida2ole 



mp:105-112»C 
IR (Nujol) : 1600, 1565 cm"^ 
65 NMR (DMSO-de, 5) : 2.28 (3H. s), 7.3-7.7 (5H. m). 7.95 (1 H. ddd. J * 8Hz. 2H2. 2Hz), 8.3-8.8 (2H. m) 



21 



0 257 897 



Example 2B 2-{4-Chlorophenyl}-1 -hydroxy-4-methyl-5-(3-pyridyl)imidazole 



mp: 108-110*0 

IR (Nujol) : 1 640, 1 600. 1 500 cm'^ 

NMR (DMSOde. 5) : 2.32 (3H, s), 7.4-7.75 (3H. m). 7.85-8.3 (3H, m). 8.62 <1H. dd. J =5H2. 2Hz). 8.78 
(1H.d, J = 2H2) 



10 

Example 30 2-(3.4-DichIoropheny!)-1-hydroxy-4-methyl-5-(3-pyridyl)imida20le 

mp : 139-145*»C 
75 fR (Nujol): 1635. 1496 cm-1 

NMR (DMSCWe. «) : 2.4 (3H, s), 7.56 {1H, dd, J = 8H2. 5Hz). 7.78 (1H. d. J = 8Hz), 7.9-8.2 (2H. m). 8.33 
(1 H. d. J = 2H2), 8.68 (1 H, dd, J = 5H2. 2H2), 8.8 (1 H. d, J = 2H2) 

20 

Example 31 1-Hydroxy-2-(2,4<lichlorophenyI)-4-methyl-5-(3-pyridyl)imldazole 

mp: 104-108*0 
25 IR (Nujol) : 1596, 1552 cm"^ 

NMR (DMSO-de. S) : 2.32 (3H, s), 7.42-7.89 (4H. m). 8.07 (1H. ddd. J=8H2. 2H2. 2H2). 8.67 (1H. dd 
J = 5H2, 2H2)p 8.86 (1 H. d. J « 2Hz) 



30 

Example 32 2-(4-Dlmethylamino-2-methoxyphenyl)-l -hydroxy-4-methyl-5-(3-pyridyJ)lmlda20le 

mp:96-98''0 
35 IR (Nujol) : 1 607, 1 61 1 . 1 562 cm'^ 

NMR (DMS0-d6, 6) : 2.24 (3H. s), 2.96 (6H. s), 3.82 (3H, s). 6.15-6.46 (2H. m), 7.28-7.78 {2H. m). 7.98 
(1 H. ddd, J = 8H2. 2H2. 2H2). 8.52 (1 H. dd. J = 5H2. 2H2), 8.77 (1 H, d, J = 2H2) 

40 

Example 33 1 -Hydroxy-2-(3-hydroxy-4-methoxyphenyl)-4-methyl-5-(3-pyrldyl)imida20le 

NMR (DMSO-de. &) : 2,18 (3H, s). 3.75 (3H. s). 6.86 (2H. d. J = 8H2). 7.25-7.52 (2H. m). 7.60 (1H. s), 7.88 
45 (1 H. ddd. J « 8Hz, 2H2. 2H2). 8.43 (1 H, dd, J = 5Hz. 2H2), 8.66 (1 H. d, J = 2H2) 



Example 34 2-(5-Chloro-2-methoxyphenyl)-1 -hydroxy-4-methyl5-(3-pyridyl)imlda2oIe 

50 

mp: 81-83*0 

IR (Nujol) : 1673, 1596. 1483 cm"' 

NMR (DMSO-de. 5) : 2.26 (3H, s). 3.78 (3H. s). 7.08 (1H. d. J = 8Hz). 7.25-7.52 (3H, m). 7.91 (1M. d. 
55 J s 8H2). 8.47 (1 H, d. J = 5H2). 8.69 (1 H, s) 



22 



0 257 897 



Example 35 1 ^Hydroxy-4-methy l-2-(2-methoxy-5-nitrophenyl)-5-(3-pyridy I)imida20le. 

mp : 151-155*»C 
5 IR (Nujol) : 1611. 1586, 1538, 1515 cm'^ 

NMR (DMSO-ds. B) : 2.30 (3H. s). 3.98 (3H. s), 7.36 (1H. d. J=9H2), 7.48 (1H. dd. J=8Hz, 5Hz). 8.01 
(1 H. ddd, J « 8H2, 2Hz. 2H2). 8.34 (1 H. dd, J ^ 8H2. 2Hz). 8.57 (1 H, dd. J = 5H2, 2H2), 8.75 (1 H, d. 
J = 2H2) 

TO 

Example 36 1 -Hydroxy-4-m8thyl-2-{2-methoxy-3-nitrophenyl)-5-(3-pyridy I)imida20le 

IS mp:106-1irC 

IR (Nujol) : 1536 cm'^ 

NMR (DMSO-d& 5) : 2.30 (3H. s). 3.71 (3H. s). 7.31-8.15 (4H, m). 8.42^.67 (2H. m). 8.31 (1H, s), 11.72 
(1H.br s) 

20 

Example 37 2-(5-Chloro-2,4-dimethoxyphenyl)-1-hydroxy-4-methyl-5-(3-pyridyl)imidazole 

25 mp : 146-149'C 

IR (Nujol): 1610 cm-1 

NMR (DMSO-de, «) : 2.25 (3H. s). 3.86 (3H, s). 3.96 (3H, s), 6.86 (1H. s). 7.46 (1H. dd. J = 8Hz. J = 4Hz), 
7.80 (1 H. br 5). 7.97 (1 H, ddd. J = 8Hz, J = 2Hz. J = 2Hz), 8.52 (1 H. dd, J = 4Hz, J = 2H2). 8.73 (1 H.d, 
J = 2H2) 

30 Mass (M/Z) : 345 (M-^) 



Example 38 2-(3-Chloro-4.5-dimethoxyphenyl)-1 -hydroxy-4-methyl-5-(3-pyridyl)imjda20le 

35 

mp:123-132«C 

IR (Nujol) : 1598, 1565 cm-^ 

NMR (DMSO-de. 5) : 2.20 (3H. s). 3.76 (3H. s). 3.78 (3H. s). 7.25-8.08 (4H. m). 8.45 (1H. d, J = 5H2). 8.69 
40 (1 H. s) 



Example 39 2-(3-Chloro^hydroxy-5-methoxyphenyl)-1 -hydroxy-4-methyi-5-(3-pyridyl)imidazole 

46 

mp:190-195"C 

IR (Nujol) : 1573, 1504 cm"^ 

NMR (DMSO-de, «) : 2.21 (3H, s), 3.82 (3H. s). 7.3-7.7 (3H. m). 7.88 (1H, d. J=8H2), 8.46 (1H. s). 8.66 
50 (1H.S) 



55 
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Example 40 1 -Hydroxy-2-(4-hydroxy-3-metho)cyphenylH-methyl-5-(3-pyrid^ 



mp: 152-155*0 

IR(Nujol) : 1595. 1511 cm-i 

NMR (DMSO-de. «) : 2.21 (3H, s), 3.76 {3H, s). 6.78 (1 H. d, J = 8H2), 7.22-7.66 (3H. m). 7.87 (1 H. d. 
J = 8Hz), 8.45 (1 H, d. J « SHz), 8.65 (1 H. 5) 



10 

Example 41 1 -Hydroxy-4-methyl-2-(2-nltropheny fK-(3-pyridyl)jm!da20le 



mp:135-145»C 
16 . IR (Nujol): 1613. 1530 cm-i 

NMR {DMS0-d6. 5) : 2.30 (3H. s). 7.52 (1H. dd. J = 8H2. 8H2), 7.7^.3 (5H, m). 8.58 (1H. dd. J = 8Hz. 
2H2).8.75(1H.d, J=2Hz) 



20 



Example 42 2-[4-{N-Ac8tyI-N-methy lamino)-5-chIoro-2-methoxyphenyl]-1 -hydroxy-4-methyl-5-(3-pyridy I)- 
Imidazole 



25 mp: 222-224*0 

IR (Nujol) : 1662. 1600, 1492 cm-i 

NMR (DMSO-dB. B) : 2.31 (3H. s), 2.80 (3H. s). 3.15 (3H. 5), 3.59 (3H. s). 7.35-7.62 (2H, m). 7.82-8.2 (2H. 
m). 8.58 (1 H. dd. J = 5Hz. 2Hz). 8.77 (1 H, d. J =2H2) 
Mass (M/Z) : 385 (M^) 



Example 43 1-Hydroxy-4-methyl-2-(o-tolyl)-5-(3-pyridyl)lmida2ole 

as 

mp:90^5'C 

1R (Nujol) : 1565 cm-i 

NMR (DMSO-de. 5) : 2.25 (3H, s). 2.35 (3H. s). 7.25-7,66 (5H. m), 7.96 (IH. ddd, J = 8Hz. 2H2, 2H2). 8.56 
(1H. dd. J = 5H2, 2H2). 8.78 (1H, d, J=2Hz) 



Example 44 1 -Hydroxy-2-(2-methpxy-4-methylsulfiny lphenyl)-5-methyl-4-(4-pyridyl)imidazole 

45 

mp : 205-208 '0 
IR(Nujol):1600cm-i 

NMR (DMSG-ds. 5) : 2.47 (3H. s), 2.54 (3H, s), 3.81 (3H. s). 6.93 (1 H, d. J = 8H2). 7.0 (IH. s), 7.35 (IH. d, 
J = 8H2), 7,66 (2H. d. J = SHz). 8.54 (2H, d. J = 8Hz) 



55 
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Example 45 1 -Hydroxy-2"(3-methoxy-4-methy lthlophenyI)-5-rnethyl-4-(4-pyricly Oimidazole 



mp : 252-257*»C 
6 IR(Nujol):1610cm-i 

NMR (DMSO-de. 5) : 2.46 (3H. s), 2.52 (3H, s). ZJ92 (3H. s). 726 (1H. d, J»8H2), 7*7,6 (4H. m). 8.7-8.5 
(2H, m) 

10 

Sample 46 2-(2,6-Dimethoxypheny l)-1 -hydroxy-4-methyl-5-(3-pyridy ^imidazole 

mp:236-239"C 
IS IR(Nujol):1590cm-i 

NMR (DMSOde. S) : 2.25 (3H. s), 3.71 (6H. s). 6.73 (2H, d. J =8H2). 7.6-7.2 (2H, m), 7.98 (1K ddd. 
J = 8H2, J = 2Hz, J = 2Hz), 8.48 (1 H. dd. J = SHz, J = 2Hz), 8.75 (1 H. d, J = 2Hz). 1 1 ,1 (1 H, br s) 

SO 

Example 47 1 -Hydroxy-2-(3-memoxy-4-memylthiophenyI)-4-methyl-5-(3i3yridyl)TO 

mp : 145-150"C 
25 IR (Nujol) : 1 630, 1 600, 1 565 cm'^ 

NMR (DMSO-ds. 5) : 2.24 (3H. s). 2.43 (3H. s), 3.86 (3H. s), 7.22 (1H. d. J =8H2). 7.50 (1H. dd. J =8H2, 
J = 5H2). 7.9-7.65 (2H. m). 7.95 (1 H. ddd. J = 8Hz. J ^ 2H2. J = 2H2). 8.56 (1 H, dd, J = SHz, J = 2Hz), 8.78 
(1H.d,J=2H2) 



Example 48 2-(4-Ethoxy-2-methoxyphenyl)-1-hydroxy-4-methyl-5-(3-pyridyl)imidazole 



35 mp:90-95"C 

IR (Nujol) : 1 61 5. 1 580 cm"^ 

NMR (DMSO-ds. S) : 1.35 (3H, t. J = 7Hz), 2.24 (3H. s). 3.78 (3H. s). 4.10 (2H. q, J = 7H2). 6.57 (1H. dd, 
J = 8H2. J = 2H2). 6.64 (1 H. d. J = 2H2), 7.7-7.4 (2H. m), 7.98 (1 H. ddd. J = 8H2. J = 2H2. J = 2H2). 8.51 
(1 H. dd, J » 4Hz. J = 2H2), 8,76 (1 H. d, J = 2Hz) 



^a"iPte ^ 2-(4-Ben2yloxy-2-methoxyphenyl)-1-hydroxy-4-methyl-5-(3-pyridyl)imida20le 

45 

mp : 191-193*^0 

IR (Nujol): 1615. 1580 cm-i 

NMR (DMSO-de. a) : 2.25 (3H. s), 3.78 (3H. s). 5.17 (2H, s), 6.68 (1 H. dd. J = 2H2. J = 8H2), 6.77 (1 H, d. 
J = 2Hz). 7.7.7.3 (7H. m). 7.98 (1 H, ddd. J = 2H2. J = 2H2. J = 8H2). 8.54 (1 H. dd. J = 2H2. J = 5H2), 8.77 
50 (1 H. d, J = 2H2). 1 1 .4 (1 H. br s) 



Example 50 1-Hydroxy-4-methyi-5-(3-pyridyl)-2-(2.4,5-trim thoxyphenyl)imida2ol 

55 

mp : 80-90'C 

IR (Nujol): 1615 cm-^ 
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NMR (DMS0-d6. 5) : 2.25 (3H, s). 3.64 (3H, s), 3.79 (3H. s), 3.84 (3H. s). 6.78 (1H, s). 7.50 (1H. br s). 
7.46 (1 H, dd. J = 4H2, J = BHz). 7.99 (1 H. ddd. J = 2H2, J = 2H2. J = 8Hz). 8.63 (1 H, dd, J = 2H2, J = 4Hz), 
8.77 (1H, d, J=2H2), 11.5 (1H. br s) 
Mass (M/Z) : 341 {W) 



Bcample 51 l-Hydroxy'4-methyl-5-{3i3yridyl)-2-(2,4,6-trimethoxyphenyl)imida2oIe 



mp:197-199«*C 

IR (Nujol): 1615, 1590 cm-i 

NMR (DMSO-de, 5) : 2.22 (3H. $). 3.66 (6H, s), 3.82 (3H» s). 6.29 (2H, s), 7.45 (1H, dd, J^SHz, J^SHz). 
7.97 <1 H. ddd, J ^ 8Hz, J = 2Hz. J = 2H2), 8.50 (1 H. dd. J = 5H2, J » 2H2). 8.76 (1 H, d, J = 2H2). 1 1 .0 (1 H, 
75 br s) 



Example 52 1 -Hydroxy'-2-(4-methoxypheny I)-4-methyi-5-(3-pyridyl)imidazoie 

20 

mp: 95-100*^0 
IR(Nujol) :1610 cm-'' 

NMR (CDCIs. 5) : 1.93 (3H, s), 3.71 (3H, s). 6.68 (2H. d, J = 9Hz). 7.18 (1 H, dd, J = 5Hz, J =8H2), 7.5-8.0 
25 (4H, m). 8.33 (1 H. dd. J = 5H2, J = 2H2), 8.45 (1 H. d. J = 2H2) 



Example 53 2-(5-Chloro-2-methoxy-4-methy lphenyl)-1 -hydroxy-4*methyl-5-(3-pyridy l)imlda2ole 

mp : 130-135»C 

IR (Nujol):ie30, 1565 cm"'' 

NMR (DMS0-d6, 5) : 2.25 (3H, s). 2.36 (3H. s), 3.79 (3H. s), 7.09 (1H. s). 7.40 (1H. br s), 7.41 (1H. dd, 
35 J = 8H2. J = 5Hz). 7.93 (1 H. ddd, J ^ 8H2. J = 2H2. J = 2H2). 8.45 (1 H, dd. J « 5H2, J « 2H2), a69 (1 H, d. 
J=2H2), 11.40(1H,brs) 



40 Example 542-(3,4-Dimethoxyphenyl)-4-methyl-5-(3-pyridyi)imidazole 

mp : 24e-248«C 
IR (Nujol) : 1600. 1500 cm"^ 
45 NMR (DMSO-de, 5) : 2.53 (3H. 5), 3.82 (3H. S). 3.85 (3H, s), 7.04 (1H. d. J =9H2). 7.2-7.7 (3H, m), 8.10 

(1 H, br d. J » 8Hz). 8.45 (1 H. br d. J = 6H2). 8.92 (1 H. br s) 



50 Example 55 2-(3,4-Dimethoxyphenyl)-5-methyl-4-(2-pyridyI)imida20le 
mp : 96-98*C 

IR (Nujol) : 3300, 1720. 1590, 1500, 1260 cm-i 
55 NMR (CDCI3. 5) : 2.62 (3H, s). 3.77 (3H. s), 3.86 (3H, s), 6.1 8 (1 H, d. J = 8Hz). 6.9-7.1 (1 H. m). 7.39 (1 H, 
dd, J = 2H2, 8H2), 7.44 (1 H, s), 7.5-7.7 (2H, m), 8.40 {1 H, d, J = 5H2) 
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Example 56 

2-(3.4-Dimethoxyphenyl)-4-(2-pyridyi)imrda20le mp : 80-82' C 
IR (Nujol) : 1680, 1590. 1490 cm'^ 

NMR (CDCb. 5) : 3.83 (3H. s). 3.87 (3H, s), 6.81 (1 H, d. J = 8Hz), 7.0-72 (1 H. m). 7.36 (1 H. dd. J = 2H2, 
8H2), 7.48 (1 H. d, J = 2H2), 7.60 (1 H, s), 7.6-7.8 (2H, m). 8.42 (1 H, d, J = 6H2) 
Mass (m/e) : 281 {W) 



Example 57 2-(3,4-Dimethoxyphenyl)-5-methyl-4-(4-pyridyl)imida20le 



mp : 234-236 «C 

IR (Nujol): 1600 cm-1 

NMR (CDCIrCDaOD, B) : 2.50 (3H, s). 3,86 (3H. s). 3.91 (3H, s). 6.86 (1H. d, J = 8H2), 7.3-7.7 (4H, m), 
8.42(2H,d, J=6Hz) 



Example 58 2-(3.4-Dimethoxyphenyl)-5-ethyl-4-(4-pyridyl)imidazole 



mp : 181-182-C (dec.) 

IR (Nujol) : 1595. 1530. 1410 cm'^ 

NMR (CDCb. 5) : 1.31 (3H. t, J=7.5H2). 2.85 (2H. q, J = 7.5H2). 3.83 (6H, s). 6.77 (1H. d. J = 9H2), 7.37 
(1H. dd. J = 2H2, 9Hz), 7.49 (1H, d. J=2Hz), 7.54. 8.44 (4H. ABq. J = 6Hz) 
Mass (m/e) : 309(M*) 



Example 59 2-(2.4-Dimethoxyphenyl)-5-methyl-4-(2-pyridyl)imida2ole 



mp : 118-120«'C 

IR (Nujol) : 3260. 1610. 1580, 1490 cm'^ 

NMR (CDCb. a) : 2.64 (3H. s). 3.84 (3H. s). 4.01 (3H. s), 6.53 (1 H. s). 6.57 (1 H. dd. J = 2H2. 9H2). 7.01 
(1H. dd. J«6H2, IOH2). 7.5-7.8 (2H. m), 8.23 (1H. d, J = 10Hz). 8.50 (1H. d, J = 6H2) 



Example 60 2-(3,4-Dlmethoxyphenyl)-5-ethyl-4-(2-pyrldyl)imldazole 



mp:16G-ie3^C 

IR (Nujol) : 1 590, 1 500. 1 270, 1 01 5 cm~^ 

NMR (CDCb, 5) : 1.35 (3H. t, J = 8H2), 2.99 (2H, t, J = 8H2), 3.85 (6H. s), 6.80 (1H, d, J=9H2). 6.9-7,1 
(1H, m). 7.33 (1H, dd, J = 2H2. 9H2). 7.43 (1H, d, J = 2H2), 7.5-7.7 (2H. m). 8.43 (1H, d. J=:5Hz) 
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Example 61 2K2,4-Dimetho)cyphenyl)-5-methyl-4-(4-pyridyl)imida2ole 



mp : 224-226''C 

IR (Nujol):1605 cm"^ 

NMR (DMS0-d6. B) : 2.56 (3H, s), 3.85 (3H. s). 3.96 (3H, s), 6.6-6.8 (2H, m). 7.73 {2H, d. J=6Hz). 8.07 
(1H, d, J=9H2). 8,58 (2H. d. J«6Hz), 11-12 (1H, br s) 



10 

Example ^ 2-(2,4-Dlmethoxyphenyl)-5-ethyl-4-(4-pyridyl)imida20le 



mp:212-213»C 

75 IB (Nujol) : 1 595. 1 530, 1 505 cm-^ 

NMR (CDCb. 5) : 1.36 (3H, t J = 8H2), 2.93 (2H. q. J = 8Hz). 3.83 (3H, s). 3.97 (3H. s), 6.51 (1H, d, 

J = 2H2), 6.57 (1H. dd. J=2Hz. 10Hz), 7.52 (2H, dd. J=2H2, 6Hz), 8.23 (1H. d, J = 10H2). 8.50 (1H. dd, 

J = 2Hz. 6H2) 

Mass (m/e) : 309 (M+) 



Example 63 2-(2-Methoxyphenyl)-5-methyl-4-(3-pyridyl)imida2ole 

25 

mp:198-200°C 

IR (Nujol) : 1 600, 1 585. 1 560 cm-^ 

NMR (DMSO-de. S) : 2.55 (3H. s), 3.99 (3H. s). 7.6-6.9 (4H. m). 8.0-8,3 (2H, m), 8.46 (1H. dd, J = 2H2, 
5h42), 8.98 (1H, d, J=2Hz), 11.7 (IH, br s) 

30 

Example 64 2-(2,4-Dimethoxyphenyl)-5-methyl-4-(3-pyridyl)imida2ole 

35 

mp:164-166"C 

IR (Nujol) :1615,1590 cm-'' 

NMR (DMSO-de. B) :2.47 (3H, s), 3.80 (3H, s). 3.93 (3H, s), 6.64 (IH, dd. J=2Hz. 8H2). 6.68 (IH, d, 
J=2Hz), 7.40 (IH. dd, J = 5H2. 8H2), 7.9-8.2 (2H. m), 8.43 (IH. br d. J = 5H2). 8.94 (IH, br s), 11.5 (IH, 
40 br s) 



Example 65 2-(2,4-Dimethoxyphenyl)- 4-ethyl-5-( 3-pyridyl)imlda20le 

45 

mp: 148-151*^0 

IR (Nujol) : 1 61 8. 1 590. 1 495 cm-^ 

NMR (DMSO-de, B) : 1 .25 (3H, t. J = 8H2). 2.85 (2H. q. J = 8H2). 3.80 (3H. s). 3.91 (3H, s), 6.49-6.65 (2H. 
50 m). 6,63 (1 H. s), 7.35 (1 H. dd, J = 8Hz. 4H2). 7.82-8.01 (2H. m), 8.35 (1 H. m). 8.79 (1 H, br s) 



Example 66 2-(2,5-Dimethoxyphenyl)-5-methyl-4-(3-pyridyl)imlda20le 

55 

mp : 152-154*»C 

IR (Nujol): 1590 cm*^ 
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NMR (DMSOde. 6) : 2.53 (3H. s). 3.78 (3H, s). 3.91 (3H. s). 6.88 (IH. dd. J = 8H2. 2H2). 7.10 (1H. d, 
J = 8H2), 7.40 (1 H. dd. J = 4Hz. 8H2), 7.68 (1 H. d. J = 2H2). 8.07 (1 H, ddd. J = 8H2, 2H2. 2H2). 8.44 (1 H, 
brd, J s4H2), 8.97(1 H.brs) 



Exampie 67 2-(2.3-Dimethoxyphenyl)-5-me%l-4-(3-pyridyl)imida2ple 



mp : 125-127«C 

IR (Nujol):1590. 1555 cm--^ 

NMR (DMSO-de. 5) : 2.50 (3H, s). 3.77 {3H, s). 3.84 {3H. s). 6.96 (1H, dd, J = 8H2. 2H2). 7.06 (1H. dd, 
J=8H2. 8H2). 7.32 (1H, dd. J=8Hz, 4H2), 7.54 (1H. dd. J = 2H2. 8Hz), 7.97 (1H. ddd, J«2H2. 2H2, 
8H2). 8.33 (1 H. br d, J = 4H2), 8.83 (1 H, br s), 1 1 .73 (1 H. br s) 



Example 68 2-(2.3,4-Trimethoxyphenyl)-5-methyl«4-(3-pyrldyl)imidazoIe 



mp: 144-1 46*C 

IR (Nujol):1600cm-*' 

NMR (DMSO-de. 5) : 2.47 (3H. s). 3.78 (3H, s), 3.81 (3H. s). 3.83 (3H. s). 6.84 (1H, d, J=:9H2). 7.32 (1H, 
dd. J = 8H2, 4H2). 7,62 (1H. d, J=9H2). 7.96 (1H. br d. J=8H2). 8.32 (1H, br d. J=4H2). 8.82 (1H. br s). 
11.62(1H.brs) 



Example 69 2-(3.4,5-Trimethoxyphenyl)-5-methyl-4-(3-pyridyl)imida20le 



mp : 258-260^'C 

IR (Nujol) : 1590 cm*'' 

NMR (CDCI3-CD3OD. 5) : 2.45 {3H, s). 3.84 (3H. s). 3.90 (6H. s). 7.18 (2H. s). 7.33 (1H, dd, J ==8H2. 5H2). 
7.96 (1 H. ddd. J = 8H2, 2H2. 2H2). 8.34 (1 H. br d. J = 5H2), 8.72 (1 H, br s) 



Example 70 2-(4-Chloro-2-methoxyphenyI)-5-methyl-4-(3-pyridyl)imida2ole 



mp : 145-147*»C 

IR (Nujol): 1585, 1595 cm-i 

NMR (DMSO-de. 5) : 2.54 (3H. s). 4.01 (3H. s), 7.12 (1H. dd. J = 8H2. 2H2). 7.25 (1H, d. J = 2H2). 7.43 
(1H, dd. J = 8H2. 5H2). 8.08 (IH. ddd. J = 8H2. 2H2, 2H2). 8.16 (1H, d. J = 8H2). 8.47 (1H. dd, J=2H2. 
5Hz). 8.99 (1 H. d. J = 2Hz), 1 1 .75 (1 H, br s) 



Example 71 2-(4-Acetamido-5-chloro-2-methoxyphenyl)-5-methyl-4-(3-pyrldyl)imlda2ole 



mp : 239-240*0 

IR (Nujol) : 3400. 1 680. 1 590. 1 520, 1 490 cm'^ 

NMR (DMSO-de. 5) : 2.14 (3H. s). 2.50 (3H. s). 3.91 (3H. s). 7.35 (IH. dd. J = 5H2. 8H2). 7.63 (IH. s). 
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Mass (m/e) : 356 (M+) ' 



6 



Bsmfile 72 2-(4-Acetamido-2-.ethoxypheny.,.5.a,ethyl^^^ 



'0 mpcSlS-aiS^C 

IR (Nujol) : 1675, 1600 cm' 




75 



Example 73 

^0 2.Phenyl-5.methyl^(3.pyridyl)lmida2oie 
mp : 206-208«C 

»R (Nujol) : 1600. 1590, 1575 cmi 



25 



mp : 203-207*C 

IR (Nujol) : 1580 cm-' 



35 



40 

mp:153-156'C 

IR (Nujol) : 1600, 1580. 1565 cm^i 
« (1H. dd. JMhte. 2HZ). a84 (1H. d. "5 OKbH) ^ ■ A 8.^ 

^ BcaniEleZe 2-<2.4-Dirnethoxypheny,,5.hydroxyme^^^ 

mp : 192-195"C 
IR (Nujol) : 1615. 1595 cm^i 



55 



9.02 
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Exampie 77 2-(2-Methoxy-4-methylthiophenyl)-5-hydroxymethyl-4-(3-pyridyl)imidM^^ 



mp:l 99-201 •C 

IR (Nujol) : 1 605, 1 590, 1 575 m'^ 

NMR (DMSO-de. B) : 2.52 (3H, s). 3.94 {3H. s), 4,61 (2H, d. J=:4Hz). 520 (IH, br t. J = 4H2). 6^ (1H, 
dd, J=8Hz. 2Hz). 6.93 (1H. d. J=2Hz). 7.35 (IK dd, J = 8H2. 4Hz), 7,97 (1H. d. J=8H2). 8.06 (1H. ddd, 
J=8H2. 2Hz. 2H2), 8^7 (1H. br d, J»4Hz). 8.90 (1H. br s), 11.57 (1H. br s) 



10 



Exampie 78 2-(4-Amino-5-chloro-2-methoxyphenyl)-5-methyl-4-(3-pyridyl)l^ 

IS mp : 178-1 80 

IR (Nujol) : 3480, 3280. 3150. 1630. 1600. 1560 cm"'' 

NMR (DMS0-d6. 5) : 2.50 (3H. s). 3.87 (3H. s). 5.58 (2H, s). 6.52 (1H, s), 7.32 (1H, dd, J^SHz, 8Hz). 
7.80 (1 H, s), 7.98 (1 H. d t, J = 2Hz, 8Hz), 8.34 (1 H. dd, J = 2Hz. 5Hz), 8.82 (1 H. d. J = 2Hz). 1 1 .30 (1 H br 
s) 

20 Mass (m/e): 314 (M-") 



Exampie 79 2-(4-Amlno-2-methoxyphenyl)-5-methyl-4-(3-pyridyl)imidazole 



25 



mp : 95-100*»C 

iR (Nujol) : 1615 cm-1 

NiVIR (DMSO-8, a) : 2.45 (3H, s), 3.83 (3H, s). 5.32 {2H, br s), 6.18 (1H, dd. J = 8H2. 2Hz). 6.24 (1H, d. 
30 J « 2H2), 7.30 (1 H. dd. J « 8Hz. 4Hz). 7.67 (1 H. d, J = BHz), 7,94 (1 H. ddd. J = 8Hz. 2H2. 2Hz). 8.30 (1 H. 
dd, J a 4H2. 2H2). 8.80 (1 H, d, J = 2Hz), 1 1 .1 3 (1 H, br s) 



05 Example 80 2-(2,4-Dimetlioxyphenyl)-1 .5-dimethyl-4-(3-pyridyl)lmlda20le 



mp:1 29-131 

IR (Nujol) : 1 61 5. 1 595. 1 580 cm'^ 
40 NMR (DMSO-de. 5) : 2.40 (3H. s), 3.30 (3H. s). 3.76 (3H, s). 3.80 {3H, s). 6.4^.7 (2H. m), 7.20 (1 H, d. 
J « 8Hz), 7.31 (1 H. dd. J « 4Hz. 8Hz). 7.89 (1 H, br d, J « BHz), 8,32 (1 H, br d. J « 4Hz). 8.74 (1 H. br s) 



45 Example 8^ 2-(2-Methoxy-4-methylphenyl)-4-methyl-5-(3-pyridyl)imidazoie 



mp : 125-128"C 

IR (Nujol): 1615. 1590 cm-'' 

50 



Example 82 2-(3-Methoxy-4-methylthiophenyi)-4-methyl-5-(3-pyridyi)imida2ole 

55 

mp : 226-228*C 

IR (Nujol): 1605, 1570 
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Example 83 2-(2,6-Dimethoxyphenyl)-4-methyl-5-(3-pyridyl)imiGlazole 



mp : 185-18yC 

IR (Nujol): 1608, 1590 cm-i 



Example 84 2-(3-Methoxy-4-methylthioph8nyl)-4-niethyl-5-(4-pyrldyl)imldazol6 



mp : 283-285 

IR (Nujol):1600 cm"! 



Example 85 2-(2-Methoxy'4-methylthiophenyI)-4Hrnethyl-5-(4-pyridyl)imldazole 



mp : 192-194«C 

IR (Nujol) :1606.1565 cm'' 



Example 86 



4-Methyl-2-(2-nltrophenyl)-5-(3-pyridyl)tmldazole 
mp : 229-230'C 

IR (Nujol) : 1613. 1601. 1578, 1539, 1497 cm"*' 



Example 87 



4-Methyl-2-(o-tolyl)-5-(3-pyridyl)imidazole 
mp : 129-130'C 

IR (Nujol) : 1604, 1570. 1494 cm'^ 



Example 8 8 



2-{4-Chlorophenyl)-4-methyl-5-(3-pyiidyl)imldazole 
mp: 229-231*0 

IR (Nujol) : 1 600, 1 574, 1 492 cm"' 



Example 89 2-[4-(N-Acetyi-N-methyldmino)-5-chloro-2-methoxyphenyl]-4-methyl-5-(3-pyridyI)lmi^ 



mp : 220-221 

IR (Nujol) : 1672, 1599, 1563, 1525, 1490 cm"'' 
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Example 90 



2-(2-Chlorophenyl)-4-methyl-5-(3-pyrldyl)imida2ole 
mp : 108-109' 

IR (Nujol) : 1590, 1562. 1480 cm*^ 



Example 91^ 2-(3,4-Dichlorophenyl)-4-methyl-5-(3-pyridyl)imidazole 



mp: 269**C 

IR (Nujol) : 1600. 1574 cm'^ 



Example 92 



2-(4-Ruorophenyl)-4-methyl-5-(3-pyridyl) imidazole 
mp : 123-124*0 

IR (Nujol) : 1600, 1570, 1539. 1502 cm"^ 



Example 93 

2-(3-Chlorophenyl)-4-methyl-5-(3-pyridyl) Imidazole 
mp: 242-243 

IR (Nujol) : 1607. 1587. 1574, 1489 cm"^ 



Example 94 



2-(2-Ruorophenyl)-4-methyl-5-(3-pyridyl) imidazole 
mp: 194-195*^0 

IR (Nujol) : 1599, 1590, 1567, 1525, 1485 cm'^ 



Example 95 2-(2,4-Dichlorophenyl)-4-methyI-5-(3-pyridyl)imidazoie 



mp: 160-161* 

IR (Nujol) : 1590, 1569. 1556. 1484 cm-^ 



Example 96 2-(5-Ohloro-2.4-dimethoxyphenyl)-4-methyl-5-(3-pyridyI)imidazole 



mp : 241-244*0 

IR (Nujol) : 1610, 1590, 1565 cm"! 
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Example 97 2-(5-Chloro-2-methoxy-4-methylphenyl)-4-m thyl-5-(3-pyridyl)imida20le 



mp : 185-187^C 

IR (Nujol) : 1600, 1580, 1560 cm"^ 



Example 98 



2-(4-Methoxyphenyl)-4-niethyl-5-(3-pyrldyI)imlda2ole 
mp : 199-201 

IR (Nujol) : 1 61 5. 1 600 cm"^ 



Example 99 4-Methyl-5-(3-pyridyl)-2-(2.4,6-tiim8thoxyphenyl)imldazole 



mp : 65-75«C 

IR (Nujol): 1610. 1590 cm'^ 



Example 100 4-MethyI-5-(3-pyridyl)-2-(2,4.5-trimethoxyphenyl)imidazole 



mp: 189-191 ^'C 

IR (Nujol) : 1615. 1600 cm"^ 



Example 101 2-(4-Ben2yloxy-2-methoxyphenyl)-4-methyl-5-(3-pyridyl)imidazoie 



mp : 160-162*'C 

IR (Nujol) : 1615. 1590 crn-i 



Example 102 2-(4-Ethoxy-2-methoxyphenyl)-4-methyl-5-(3-pyridyl)imida20le 



mp: 151-1 53"C 

IR (Nujol) : 1615, 1590 cm'^ 



Example 103 2-(5-Chloro-2-methoxyphenyl)-4-methyl-6-(3-pyridyl)imida2ole 



mp : 193-195«C 

IR (Nujol) : 1600, 1586, 1565. 1619 om'' 



34 



0 257 897 



* 

Example 104 2-(4-Hydro)€y-3-methoxyphenyl)-4-methyl-5-(3-pyridyl)irnidazole 



mp : 278-279«»C 
5 IR (Nujol) : 1 609. 1 575. 1 508. 1 490 cm"' 



Example 105 2-(3-Hydroxy-4-methoxyphenyl)-4-methyl-5-(3-pyridyl)imida2ole 

10 

mp : 267-269 ^'C 

IR (Nujol) : 1595. 1574. 1505 cm^i 

16 

Example 106 2-(3-Chloro-4.5-dlmethoxyphenyl)-4-methyl-6-(3-pyr{dyl)jmlda2ole 



20 mp:215-216'C 

IR (Nujol) : 1573. 1407 cm-1 



26 Example 1 07 2-(3-Chloro-4-hydroxy-5-methoxyphenyl)-4-methyl-5-{3-pyridyl)imtdazole 



mp : 251-253»C 

IR (Nujol) : 1575. 1504 cm'^ 

30 



Example 108 4-Methyl-2-(2-methoxy-5-nltrophenyl)-5-(3-pyridyl)imldazole 

35 

mp : 220-223 "^C 

IR (Nujol) : 1693, 1534. 1508, 1490 cm"' 



40 

Example 109 4-Methyl-2-(2-methoxy-3-nitrophenyl)-5-(3-pyridyl)infiidazole 



mp : 145-150*^0 
45 IR (Nujol) : 1 600. 1 566. 1 535 cm'^ 



Example 110 2-(2-Methoxy-4-methylsulfinylphenyl)-4-methyI-5-(3-pyrldyl)!midazole 
50 IR (Nujol) : 1660, 1600 cm"^ 



Example 1 1 1 2-(2-Methoxy-4-methylsulfonylphenyl)-4-methyl-5-(3-pyridyl)imida20le 

55 

mp:115-118"C 

IR (Nujol) : 1600. 1590 onC^ 
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Example 112 

2-(2-Aminophenyl)-4-methyl-5-(3-pyridyl)imidazoIe 
mp:221-222*»C 
5 IR (Nujol) : 3450. 1 61 8, 1 602, 1 573, 1 600 cm'^ 



Example 113 2-(5-Amino-2-methoxyphenylH-methyl-5-(3-pyridyl)imidazole 

10 

mp : 172-173'C 

IR (Nujol) : 3430. 1 598. 1 569» 1 530. 1 495 cm'^ 

IS 

Example 114 4-Methy!-2-(4-methylamino-2-methoxyphenyl)-5-{3-pyrldyI)imldazole 

20 mp : 54-56*C 

IR (Nujol) : 1612, 1580, 1560 cm-^ 



25 Example 115 2-(2-Acetamidophenyl)-4-methy!-5-(3-pyridyl)-imida2ole 
mp : 270-271 

IR (NujoI) : 1700, 1620, 1598. 1580. 1545, 1495 cm"^ 

00 

Example 116 4-Methyl-2-[2-(3-methylureldo)phenyl]-6-(3-pyridyl)imida2ole 

35 

mp : 230-231 

IR (Nujol) : 3270. 1684. 1658. 1618. 1589, 1493 cm'^ 

40 

Example 117 2-(4-Hydroxy-2-methoxyphenyl)-4-methyl-5-(3-pyridyI)imida20le 

mp: 237-240*0 
45 IR (Nujol): 1610 cm-i 



Example 118 2-(5-Bromo-2,4-dlmethoxyphenyi)-4-methyl-5-(3-pyridyl)imida20le 

50 

mp : 24;q-248'C 

IR (Nujol): 1600, 1580 cm'^ 

55 
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Example 119 2-<5-Chlor()-4-methylamino-2-methoxyphenyl)-4-methyl-5-(3-p 



mp : 205-206 

IR (Nujol) : 1616. 1570, 1546. 1498 cm-i 



Example 120 



To a suspension of 1-hydroxy-2-(3.4-dlmethoxyph©nyI)-4-methyl-5-(3-pyriclyl)imldazole (0.68 g) in 
methylene chloride (9 ml) was added phosphorus trichloride (0.76 ml) at ambient temperature. The mixture 
was refluxed for 1 hour, and cooled. The mixture was adjusted to pH 7.8 with aqueous sodium cartx)nate. 
The organic layer was separated, washed with brine, dried over magnesium sulfate, and evaporated. The 

75 residue was triturated with diisopropyl ether to give 2-(3,4-dimethoxyphenyl)-4-methyl-5-(3-pyridyl)imida2ole 
(0.39 g). 

mp : 246-248«C 

IR (Nujol) : 1600. 1500 cm-"' 

NMR (DMS0-d6. 5) : 2.53 (3H. s). 3.82 (3H. s). 3.85 (3H. s), 7.04 (1H, d. J=9Hz), 7^2-7.7 (3H. m). 8.10 
20 (1 H. br d, J = 8Hz), 8.45 (1 H, br d, J « 6Hz). 8.92 (1 H. br s) 



Example 121 

25 

To a solution of 1-hydroxy-2-(2-methoxyphenyl)-4-methyl-5-(3-pyridyl)lmidazole (0.6 g) In N,N-dimethyl- 
formamide (10 ml) was added phosphoais trichloride (0.31 ml) under ice-cooling. The mixture was stirred 
for 2 hours at 5 to 10*C. The mixture was poured into water (100 ml), and neutralized with aqueous sodium 
bicariwnate. The precipitate was collected,washed with water, and dried to give 2-(2-methoxyphenyl)-5- 
30 methyl-4-(3-pyridyl)imida20le (0.31 g). 
mp: 198-200*C 

IR (Nujol) : 1600. 1585. 1560 cm-" 

NMR (DMS0-d6. 5) : 2.55 (3H. s). 3.99 (3H, s), 6.9-7.6 (4H. m). 8,0-8.3 (2H. m), 8.46 (1H. dd. J=2Hz. 
5H2), 8.98 (1 H, d, J = 2H2), 1 1 .7 (1 H, br s) 



Example 122 

40 To a solution of 1-hydroxy-2-(2,4-dimethoxyphenyl)-4-methyl-5-(3-pyridyl)imida2ole (6.6 g) In 
N.Ndimethylformamide (130 ml) was added phosphorus trichloride (3.7 ml) under Ice-cooJing. The mixture 
was stin-ed for 2 hours at 5 to 10**C. The reaction mixture was poured into water, neutralized with aqueous 
sodium bicarbonate, and extracted with ethyl acetate. The extract was washed with water, dried, and 
evaporated. The residue was subjected to column chromatography on silica gel eluting with a mixture of 
45 chloroform and methanol (methanol 0% to 15%). The fractions were collected and evaporated to give 2- 
(2.4-dimethoxypheyl)-5-methyl-4-(3-pyridyl)imidazole (2.82 g). 
mp: 164-166*C 
IR (Nujol) : 1615. 1590cm-^ 

NMR (DMSO-ds, 5) : 2.47 (3H. s). 3.80 (3H. s). 3.93 (3H. s). 6.64 (1H, dd, J = 2Hz, 8Hz). 6.68 (1H. d, 
60 J = 2Hz), 7.40 (1 H, dd, J = 5Hz). 8Hz). 7.9-8.2 (2H. m), 8.43 (1 H, br d, J = 5Hz), 8.94 (1 H, br s), 1 1 .5 (1 H, 
brs) 

Other fractions were collect d and evaporated to give 2-(2.4-dimethoxyphenyl)-5-hydroxymethyl-4-(3- 
pyridyl)imidazole (1.26 g). 
55 mp:192-195°C 

IR (Nujol): 1615, 1595 cm"i 
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NMR (DMSOde. 5) : 3.83 (3H. s). 3.97 (3H, s). 4.70 (2H. br s). 5.28 (1H. br s). 6.66 (1H. dd; J = 7Hz 
2te) 6.74 (1 H. d. J -2H2). 7.24 (1 H. dd. J =5Hz. 8Hz). 7.9-8.3 (2H. m) a47 (1 H, dd. J » 2Hz. 5H2).*9.02 
(in. br s) 



Example 123 

,« MK.!? ^ ^■f'ydroxy-2-(2-methoxy-4-rnethylphenyl)^ethyl-5.(3-pyridyOiinidazo^ (1.40 g) in 

70 N.N-d,methylformamide (28 mQ. was added phosphorus trichloride (0.83 ml), and the mixture was stirred for 
2 houre at ambient temperature. Then, the solution was poured into water (150 ml), and stirred for an hour 
,f^t^^^'^^^ neutralfeed with aqueous sodium bicarbonate, resulting precipitates were 
co lected by fifrabon. The precipitates were dried, dissolved in chloroform, and chromatographed on silica 
gel eutmg with a mixture of chlorofomi and methanol. The fractions were collected, evaporated and 

76 tnturated 'n diisopropyl ether to give 2-(2.methoxy^methylphenyl)-l-methy|.5-(3^yridyl)imidaa)le (0.82 g) 
mp ; 125-128 C > »' 

IR (Nujol) : 1615, 1590 cm-i 

NMR (DMSO-ds. Si : 2.37 (3H. s). 2.51 (3H. s). 3.95 (3H. s). 7.1-6.8 (2H, m), 7.42 (1H. dd. J = 4Hz 
Mass (WZ) : 279 (M-^) 



25 Example 124 

M m]? ^ TT" °^^■*y^°'*y-2-(3^nethoxy-4-methylthiophenyl)^thy|.5-^^^^^^ (0.98 g) in 

N.N^methyKom,am.de (10 ml) was added triethyl phosphite (1.03 ml), and the rnixture was stirred at 90-C 
for 3 hou«. Then ttie solution was poured into water (60 ml) and stirred at ambient temperature for an hour. 
so The resulting precipitates were filtered, washed with water, and recrystallized from ethand (6 ml) to give 2- 

(3-methoxy-4-methyithiophenyl)-4-methyl-5-(3-pyridyi)imidazole(0.58Q) 
mp : 226-228''C v »/• 

IR (Nujol) : 1605. 1570 cm-1 

NMR (DMSO-ds. 5) : 2.43 (3H. s), 2.51 (3H. s). 3.91 (3H. s). 7.18 (1H. d. J=9Hz). 7.37 (1H. dd. J = 8H2 
TH^^'jISriS'llKb^? '"""^ ''^"^ ""^Hz). 8.38 (1H. dd. J=4Hz. J = kHz) S.^ 

Mass (M/Z) : 31 1 {M+) 

Example 125 2-{3.4-Dimethoxyphenyl)-5-methyl-4-(2-pyrldyl)lmida20le 

.45 

mp : 96-98*C ^ 
IR (Nujol) : 3300. 1720. 1590. 1600. 1260 cm~i 

^ o2°'';2 ^-^^ ^-'^ ^'^^ d. J=8H2). 6.9-7.1 (1H. m). 7.39 (1H. 

dd.J=2Hz.8Hz). 7.44 (1H.S). 7.5.7,7 (2H.m), 8.40 (1H.d,J = 5H2) 
so ' 



Example 126 

2-(3,4-Dlmethoxyphenyl).4-(2-pyridyl)imidazole 
mp : 80-82''C 

IR (Nujol) : 1680, 1590, 1490 cm'^ 
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NMR (CDCI3, 5) : 3.83 (3H, s), 3.87 (3H, s). 6.81 (IH, d, J = 8Hz), 7.0-7.2 (1H, m), 7.36 (1H, dd. J=s2H2. 
8Hz), 7.48 (1H. d, J = 2H2), 7.60 (1H, s). 7.6-7.8 (2H, m), 8.42 (1H. d, J = 6H2) 
Mass (m/e) : 281 (M*^) 



Example 127 2-(3.4-Dimethoxyphenyl)-5-methyl-4-(4-pyridyl)imida20le 



mp : 234-236»C 

IR (Nujol) : 1600 cm-1 

NMR (CDCI3-CD3OD, 5) : 2.50 (3H, s), 3.86 (3H. s). 3.91 (3H, s), 6.86 (1H. d, J =8H2). 7.7-7.3 (4H. m). 
8.42 (2H, d,J = 6Hz) 



Example 128 2-(3,4-Dimethoxyphenyl)-5-ethyl-4-(4-pyridyl)imidazole 



mp : 181-1 82«C (dec.) 

IB (Nujol) : 1 595, 1 530, 1 41 0 cm'^ 

NMR (CDCh. 6) : 1.31 (3H. t J = 7.5H2). 2.85 (2H, q, J=7.5H2), 3.83 (6H, s), 6.77 (1H. d. J«9H2), 7.37 
(1 H, dd, J = 2Hz. 9Hz). 7.49 (1 H. d, J = 2H2). 7.54, 8.44 (4H. ABq, J - 6Hz) 
Mass (m/e) : 309 (M^) 



Example 129 2-(2.4-Djm©thoxyphenyl)-5-methyl-4-(2-pyridyl)imlda2ole 



mp:118-120"C 

(Nujol) : 3260. 1610. 1580, 1490 cm"^ 
NMR (CDCb, fi) : 2.64 (3H. s), 3.84 (3H, s), 4.01 (3H, s), 6.53 (1H. s), 6.57 (1 H. dd, J »2H2. 9H2). 7.01 
(1 H. dd, J - 6H2, 1 0H2), 7.5-7.8 (2H, m). 8.23 (1 H, d, J = 1 0H2), 8.50 (1 H, d, J = 6H2) 



Example 130 2-(3,4-Dimethoxyphenyl)-5-ethyl-4-(2-pyridyl)lmldazoIe 



mp : 160-163"C 

IR (Nujol) : 1590. 1500, 1270. 1015 cm^^ 

NMR (CDCb. 5) : 1.35 (3H. t, J = 8Hz). 2.99 (2H. t. J = 8H2), 3.85 (6H. s), 6.80 (1H. d, J = 9H2), 6.9-7.1 
(1H. :m). 7.33 (1H. dd. J = 2H2, 9H2), 7.43 (1H. d, J = 2H2), 7.5-7.7 (2H, m). 8.43 (1H. d, J = 5H2) 



Example 1 31 2-(2.4-DimethoxyphenyI)-5-methyl-4-(4-pyridyl)imida2ole 



mp : 224-226»G 

IR (Nujol): 1605 cm"^ 

NMR (DMSO-ds. 5) : 2.56 (3H. s). 3.85 (3H. s), 3.96 (3H, s). 6.6-6.8 (2H. m), 7.73 (2H. d, Js6H2). 8.07 
(1H. d, J = 9H2), 8.58 (2H. d, J = 6H2). 11-12 (1H, br s) 
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Bcample 132 2-(2,4-Dimethoxyphenyl)-5-ethyl-4-(4-pyridyl)imida20le 



mp : 212-213*C 
5 IR (Nujol) : 1595, 1530. 1505 cm"^ 

NMR (CDCb, 6) : 1.36 (3H, t. J=8Hz), 2.93 (2H. q. J;=8H2). 3.83 (3H. s), 3.97 (3H. s). 6.51 (1H. d. 
J«2Hz), 6.57 (1H. dd. J«2H2, lOHz), 7.52 (2H, dd, J = 2H2. 6H2). 823 (1H, d. J^IOHz). 8.50 (1H, dd. 
J = 2Hz.6Hz) 
Mass (m/e) : 309 {M+) 



Example 133 2-(2,4-Dimethoxyphenyl)-4-ethyl-5-(3-pyridyI)lmldazole 



mp : 148-151 

IR (Nujol) : 1 61 8. 1690, 1495 cm'^ 

NMR (DMSO-de, a) : 125 (3H. t. J=8Hz), 2.85 (2H. q. J^SHz), 3.80 (3H. s). 3.91 (3H, s). 6.49-6.65 (2H. 
m), 6.63 (1 H. s), 7,35 (1 H. dd. J « 8Hz. 4Hz). 7.82-8.01 (2H. m). 8.35 (1 H. m). 8.79 (1 H. br s) 



Bcample 134 2-(2,5-Dimethoxyph8nyl)-5-methyI-4-(3-pyridyl)imidazole 

25 

mp: 152-1 54<'C 

IR (Nujol) :1590 cm-'' 

NMR (DMSO-ds. 5) : 2.53 (3H. s). 3.78 (3H. s). 3.91 (3H, s), 6.88 (1H. dd, J = 8Hz, 2Hz), 7.10 (1H. d. 
J = 8Hz). 7.40 (1H, dd, J=4H2, SHz), 7.68 (1H. d. J = 2Hz). 8.07 (IH. ddd, J=:8Hz. 2Hz, 2Hz). 8.44 (1H, 
30 br d, J = 4Hz). a97 (1 H, br s) 



Bcample 135 2-(2,3-Djmethoxyphenyl)-5-methyl-4-(3i3yridyl)imlda2ole 

35 

mp : 125-127»C 

IR (Nujol) : 1 590, 1 555 cm"'» 

NMR (DMSO-de. 5) : 2.50 (3H. s). 3.77 (3H, s), 3.84 (3H. s). 6.96 (IH. dd. J = 8Hz, 2Hz), 7.06 (IH, dd, 
40 J=8Hz. SHz). 7.32 (IH. dd. J = 8Hz. 4Hz). 7.54 (IH. dd. J,=2Hz, 8H2). 7^7 (IH, ddd. J=2Hz. 2Hz, 
SHz). 8.33 (1 H, br d, J = 4Hz), 8.83 (1 H. br s). 1 1 (1 H, br s) 



45 Bcample 136 2-(2,3.4-Trimethoxyphenyl)-6-methyl-4-(3-pyridyl)imidazole 



mp : 144-146"C 

IR (Nujol): 1600 cm-i 

50 NMR (DMSO-de. 5) : 2.47 (3H. s). 3.78 (3H. s). 3.81 (3H. s). 3.83 (3H. s), 6.84 (1H. d, J=9Hz). 7.32 (IH. 

dd. J = 8H2. 4Hz). 7.62 (IH. d, J =9Hz). 7.96 (IH. br d. J^SHz), 8.32 (IH. br d. J =4Hz). 8.82 (IH. br s). 
11.62 (1H. brs) 



55 
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Example 137 2-(3,4,5-Trimethoxyphenyl)-5-methyl-4-(3-pyridyl)imida20le 



mp : 258-260*0 
5 IR(Nujol): 1590cm-i 

NMR (CDCI3-CD3OD. B) : 2.45 (3H. s), 3.84 (3H. s). 3.90 (6H. s). 7.18 (2H. s), 7.33 (1H. dd, J»8H2. SHz). 
7.96 (1 H. ddd, J = 8H2. 2H2, 2Hz), 8.34 (1 H. br d, J = SHz). 8.72 (1 H, br s) 



10 

Bcample 138 2-(4-Chloro-2-methoxyphenyl)-5-meftyl-4-{3i5yridyl)lmida20le 

mp : 145-147*0 
75 IR (Nujol) : 1 585, 1 595 cm"^ 

NMR (DMSO-d& 5) : 2.54 (3H. s), 4.01 (3H, s), 7.12 (1H. dd. J«8Hz. 2Hz), 7.25 (1H, d, J«2H2), 7.43 
(1 H, dd. J = 8H2. 5H2), 8.08 (1 H. ddd, J = 8Hz. 2Hz, 2Hz). 8.1 6 (1 H. d. J » 8Hz). 8.47 (1 H. dd. J ^ 2H2, 
SHz). 8.99 (1H. d. J = 2H2). 11.75 (1H. br s) 



Example 139 2-(4-Acetamido-5-chloro-2-methoxyphenyI>-5-methyl-4-(3-pyridyl)imida20le 



25 mp : 239-240'»C 

IR (Nujol) : 3400, 1680. 1590. 1520, 1490 cm"^ 

NMR (DMSO-de. B) : 2.14 (3H. s). 2.50 (3H. s). 3.91 (3H. s). 7.35 (1H, dd, J=5H2. 8H2). 7.63 (1H, s). 
8.02 (1H, s), 8.02 (1H, dt. J = 2Hz, 8Hz). 8.35 (1H. dd. J«2H2, 5H2). 8.82 (1H. d, J = 2H2), 9.40 (1H. 
11.63 (1H.S) 
30 Mass (m/e) : 356 (M+) 



Example 140 2-(4-Acetamido-2-methoxyphenyl)-5-methyl-4-(3i5yrldyl)lmldazole 

35 

mp: 215-218*0 

IR (Nujol): 1675, 1600 cm-^ 

NMR (DMSO-de. B) : 2.06 (3H. s), 2.49 (3H, s). 3.90 (3H, s). 7.14 (1H. dd, J = 8H2, 2H2), 7.33 (1H. dd. 
40 J=8Hz. 5H2), 7.48 (1H, d. J=2H2), 7.92 (1H, d. J=:8Hz). 7.96 (1H, ddd. J=8Hz, 2H2. 2H2), 8.33 (1H. br 
d, J=5H2). 8.82 (IH. br s), 9.99 (1H. s). 11.45 (1H. br s) 



45 Example 141 

2-Phenyl-5-methyl-4-(3-pyridyl)lmlda20le 

mp: 206-208*0 

IR (Nujol) : 1600. 1590. 1575 cm*^ 

50 NMR (DMS0-d6, B) : 2.48 (3H. s). 7.2-7.6 (4H, m). 7.8-8.1 (3H, m), 8.35 (1 H, br d. J = 4H2). 8.83 (1 H. br 
s). 12.39 (1H.br s) 



55 
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Example 142 2-{2-Methoxy-4-nitrophenyI)-4-rnethyl-5-(3-pyridyl)imldazole 



mp : 203-207 «C 

IR (Nujol):1580cm-i 

NMR (DMSO-de. «) : 2.58 (3H. s). 4.11 (3H, s). 1Z7 (1H. m). 7.75-8.14 (4H. m). 8.37 (1H. m). 8.88 (1H. 
brs).11.93(1H,brs) 



Example 143 2-(2-Methoxy-4-methylthlophenyl)-5-methyl-4-(3-pyridyl)imlda2ole 



mp : 153-15e°C 

IR (Nujol) : 1600, 1580, 1565 cm'^ 

NMR (DMS0-d6, 5) : 2.48 (3H, s), 2.52 (3H. s), 3.94 (3H, s). 6.89 (1H. dd. J = 8Hz. J«2H2). 6.94 (1H. d, 
J = 2H2), 7.34 (1 H, dd, J = 8Hz. J = 4Hz), 7.96 (1 H. d. J = 8Hz). 7.98 (1 H, ddd. J = 8H2. J = 2H2, J = 2Hz) 
8.34 (1H, dd, J=4Hz, J=2H2>. 8.84 (1H. d. J=2H2), 11.45 (1H, br s) 



Example 144 2-(2-Methoxy-4-methylthiophenyl)-5-hydroxymethyl-4-(3-pyridyl)imlda2ole 
mp : 199-201 *»C 

IR (Nujol) : 1605, 1590. 1575 cm'^ 

NMR (DMSO-ds, 5) : 2.52 (3H. s). 3.94 (3H, s). 4.61 (2H. d. J = 4H2). 5.20 (1H, br t J=4H2). 6.88 (1H. 
dd, J = 8Hz, 2H2), 6.93 (1H. d. J=2Hz). 7.35 (IH. dd. J = 8H2, J=4H2), 7.97 (1H. d, J=8H2). 8.06 (1H, 
ddd, J = 8H2. 2H2, 2Hz), 8.37 (1 H, br d. J = 4H2), 8.90 (1 H, br s), 1 1 .57 (1 H. br s) 



Example 145 2-(4-Amino-6-chloro-2-methoxyphenyl)-5-methyl-4-(3-pyrldyl)imlda20le 

■ 

mp : 178-180"C 

IR (Nujol) : 3480, 3280. 3150. 1630. 1600. 1560 zxvT^ 

NMR (DMS0-d6, 5) : 2.50 (3H. s), 3.87 (3H. s). 5.58 (2H. s), 6.52 (IH. s), 7.32 (IH. dd, J=5H2. 8H2), 
7.80 (IH. s), 7.98 (IH, dt, J=2H2. 8Hz), 8.34 (IH. dd, J=2Hz. 5H2), 8.82 (IH. d, J = 2Hz). 11.30 (IH. br 
s) 

Mass (m/e) : 314 (M-") 



Example 146 2-(4-Amino-2-methoxyphenyl)-5-methyl-4-(3-pyridyl)imida2ole 



mp :95-100«C 

IR (Nujol): 1615 cm-i 

NMR (DMS0-d6, h) : 2.45 (3H, s). 3,83 (3H. s). 5.32 (2H. br s), 6.18 (IH. dd. J=8H2. 2H2). 6.24 (IH. d. 
J = 2H2), 7.30 (1 H. dd. J = 8Hz. 4Hz). 7.67 (1 H. d. J * 8H2). 7.94 (1 H. ddd. J = 8H2. 2Hz. 2H2), 8.30 (1 H, 
dd. J=4H2, 2H2), 8.80 (IH. d, J=2H2). 11.13 (IH. br s) 
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Example 147 2-(2,6-Dimethoxyphenyl)-4-methyl-5-(3-pyridyl)imida20le 



mp : 185-187*C 

IR (Nujol) : 1608. 1590 cm"^ 

NMR (DMSO-de, 5) : 2.44 (3H. s). 3.72 (6H, s). 6.74 (2H. d, J =8Hz), 7.55-7.25 {2H, m), 7.98 (1 H, ddd. 
J = 8H2. J = 2H2, J = 2Hz). 8.38 (1 H, dd, J = SHz, J = 2Hz), 8.85 (1 H, d, J « 2Hz), 1 1 ,9 (1 H. br s) 
Mass (M/Z) : 295 (M^) 



Example 148 2-(3-Methoxy-4-methylthiophenyl)-4-methyl-5-<4-pyridyl)imida2ole 



mp : 283-285*C 

IR (Nujol) : 1600 cm-^ 

NMR (DMSO-ds. 5) : 2.43 {3H, s). 2.53 (3H, s). 3.93 (3H, s), 7.22 (1H. d. J = 8Hz), 7.8-7.4 (4H, m). 8.54 
(2H. d, J = 8H2). 12.60 {1 H, br s) 
Mass (M/Z): 311 (M-*^)/ 



Example 149 2-(2-Methoxy-4-methylthiophenyl)-4-methyl-5-(4-pyridyl)imida2ole 
mp : 192-194"C 

IR (Nujol) : 1606. 1665 cm'^ NMR (DMSO-de, S) : 2.56 (3H, s), 2.58 (3H. s). 4.00 (3H. s). 6.99 (1 H, dd. 
J = 9H2. J = 2Hz). 7.04 (1 H, d, J = 2H2). 7.73 (2H, d. J - 6H2). 8.09 (1 H, d, J « QHz), 8.57 (2H, d, J » 6Hz). 
11.55 (IH.brs) 
Mass (M/Z): 311 (M**-) 



Example 150 

4-Methyl-2-(2-nitroph8nyl)-5-(3-pyridyl)imida20le 
mp : 229-230*0 

IR (Nujol) : 1613, 1601. 1578. 1539, 1497 cm-*' 

NMR (DMSO-de. 5) : 2.51 (3H. s), 7.40 (1H. dd. J»8H2. 5Hz). 7.54-8.06 (5H. m). 8.45 (1H, dd, J=5H2. 
•J = 2Hz). 8.87 (1H. d. J «2H2). 12.7 (1H. br s) 
Mass (M/Z) : 280 (M"") 



Example 151 

4-Methyl-2-( 6 -tolyl)-5-(3-pyridyl)imidazole 
mp : 129-1 30'C 

IR (Nujol) : 1604. 1570, 1494 cm'^ 

NMR (DMSO-de. 5) : 2.57 (3H. s). 2.72 (3H, s). 7.3-7.9 (5H. m). 8.18 (IH. ddd. J = 8Hz. 2Hz.2Hz), 8.52 
(1 H. dd. J = 5Hz. 2H2), 9.08 (1 H, d. J = 2Hz) 
Mass (M/Z) : 249 (M*^) 
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2-(4-Chlorophenyf}-4-m6thyl-5-<3-pyridyl)imidazole 



mp : 229-231 *C 

IR (Nujol) : 1 600. 1 574. 1 482 cm'i 

NMR (DMSO-de. «) : 2.48 (3H, S). 7.32-7.58 (3H, m), 7.89-8.13 (3H, m). 8.43 (1H. dd, J = 5Hz. 2Hz), 8.88 
(1H, d. J=2H2) 
Mass (M/Z) : 269 (M*^) 



Example 153 2-[4-(N-Acetyl-N-methylamino)-5-chloro-2-methoxyphenyI]-4-methyl-5-(3-pyrldyl)imW 



mp : 220-221 **C 

IR (Nujol) : 1 672. 1 599, 1 563. 1 525, 1 490 cm-^ 

NMR (DMSO-de, B) : 2.52 (3H. s), 2.79 (3H. s), 3,14 (3H. s), 4.01 (3H, s), 7.28-7.56 (2H. m), 7.95-8.26 
(2H, m). 8.44 (1 H. dd. J = 5H2. 2Hz), 8.91 (1 H. d. J = 2Hz) 
Mass (M/Z) : 370 (M+) 



Example 154 2-(2-Chlorophenyl)-4-methyl-5*(3-pyridyl)imfdazole 



mp : 108-109*^0 

IR (Nujol) : 1 590, 1 562. 1 480 cm^ 

NMR (DMSO-de. 5) : 2.51 (3H. s). 725-7.9 (5H. m), 8.09 (1H. ddd, J »8Hz, 2Hz, 2Hz). 8.43 (1 H. dd, 
J=5H2. 2H2). 8.92 (1H. d. J=2Hz). 12.2 (1H, br s) 
Mass (M/Z) : 269 (M"*) 



Example 155 2-(3.4-Dichlorophenyl)-4-methyl-5-(3-pyridyl)imida2ole 



mp:269°C 

IR (Nujol): 1600, 1674 cm-i 

NMR (DMSO-de, 5) : 2.51 (3H, s), 7.46 (1H, dd, J-8Hz. 5Hz), 7.71 (1H, d, J»8Hz), 7.8-8.25 (3H, m). 
8.45 (1H, d, J»5Hz). 8.93 (1H, s), 12.68 (1H. br s) 
Mass (M/Z): 303 (M-1) 



Example 156 2-(4-Fluorophenyl)-4-methyl-5-(3-pyridyl)imidazole 



mp : 123-124'C 

IR (Nujol) : 1600. 1570. 1539, 1502 cm"' 

NMR (DMSO-de. 5) : 2.52 (3H, s), 7.16-7,53 (3H. m), 7.87-8.19 (3H, m). a48 (1H, dd, J = 5Hz. 2Hz), 8.97 

(1H.d.J=2Hz) 

Mass (M/Z) : 253 (M***) 
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Example 157 2-(3-Chlorophenyl)-4-methy»-5-(3-pyridyl)imida20le 



mp : 242-243»C 



IR (Nujol) : 1607, 1587. 1574, 1489 cm"! 

NMR (DMSO-de, 5) : 2.52 (3H. s). 7^-7.56 (3H, m). 7.7M.21 (3H. m). 8.47 (1H. d, J=5H2). 8.95 (1H. 
s) 

Mass (M/Z) : 269 (M^) 



Example 158 2-(2-Ruorophenyl)-4-methyl-5-(3-pyridyl)imida20le 



mp : 194-195»C 

IR (Nujol) : 1599, 1590, 1567, 1525. 1485 cm"! 

NMR (DMSO-de. 5)^2.60 (3H. s). 7.24-7.63 {4H. m), 7.95-8.36 (2H, m). 8.53 (1H. dd, J=5H2, 2Hz), 9.08 
(1H.d,J = 2H2) 
20 Mass (M/Z) : 253 (M+) 



Example 159 2-(2.4-Dichlorophenyl)-4-methyl-5-(3-pyrldyl)imidazole 

25 

mp: 160-161 

IR (Nujol) : 1590, 1569. 1556. 1484 cm-^ 

NMR (DMS0-d6. 5) : 2.52 (3H. s). 7.38 (1 H. dd, J = 8H2. 5Hz), 7.49 (1 H. dd, J = 8H2. 2H2), 7.89 (1 H. d. 
5& J = 2H2). 7.83 (1 H, d. J = 8H2), 8.04 (1 H, ddd. J = 8Hz. 2H2, 2H2). 8.43 (1 H. d. J = 5H2). 8.91 (1 H, s), 
12.46 (IH.brs) 
Mass (M/Z): 303 (M-1) 



Example 160 2-(5-Chloro-2,4-dimethoxyphenyl)-4-methyl-5-(3-pyridyl)lmida2ole 



mp : 241-244»C 

40 IR (Nujol) : 1610. 1590. 1565 cm"' 

NMR (CDCI3-CD3OD 6) : 2.50 (3H. s), 3.86 (3H. s), 3.94 (3H. s). 6.61 (1H, s). 7.38 (1H, dd. J = 8H2, 
J = 4H2). 8.2-7.8 {2H, m). 8.36 (1 H. br d, J « 4H2), 8.74 (1 H. br s) 
Mass (M/Z) : 329 (M-") 

t 45 



Example 161 2-(5-Chloro-2-methoxy-4-methylphenyl)-4-methyl-5-(3-pyridyl)imida20le 



50 mp : 185-187»C 

IR (Nujol) : 1600. 1580, 1560 cm-^ 

NMR (DMSOde. 5) : 2.37 (3H. s). 2.52 (3H, s), 3.94 (3H. s). 7.13 (1H. s). 7.36 (1H, dd. J=8H2. J = 4H2), 
8.00 (1 H, s). 8.03 (1 H. ddd. J = 2H2, J = 2H2. J = 8H2). 8.37 (1 H, dd, J = 2H2, J = 4Hz), 8.87 (1 H. d. 
J = 2H2), 1 1.63(1 H.brs) 
55 Mass (M/Z): 313 (M") 
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Example 162 2-(4-Methoxyphenyl)-4-methyl-5-(3-pyridyl)imida2ole 



mp : 199-201 "C 

IR (Nujol) : 1 61 5, 1 600 cm"i 

NMR (DMSO-dsp 5) : 2.51 (3H. s). 3.83 {3H, s), 7.05 (2H. d. J = 9Hz), 7.42 (1H. dd. J = 5H2, J = 8Hz). 7.8- 
8.2 (3H, m), 8.45 (1H, dd. J = 5H2, J 2H2), 8.94 (IH. d. J=2H2). 12.1 (1H, br s) 
Mass (M/Z) : 265 (M^) 



Example 163 4-Methyl-5-(3-pyridyl)-2-(2,4,6-trimethoxyphenyl)imida2ole 



t5 mp:65-75**C 

IR (Nujol): 1610, 1590 cm-^ . 
NMR (DMS0-d6, 5) : 2.42 (3H, s), 3.69 (3H, s), 3.83 (3H, s), 6.28 (2H. s), 7.33 (1 H. dd. J = 8H2. J = 4Hz). 
7.93 (1 H, br d J = 8Hz), 8.32 (1 H, br d. J = 4Hz). 8.80 (1 H, br s) 
Mass (M/Z) : 325 (M^) 



Example 164 4-Methyl-5-(3-pyridyl)-2-(2.4.5-trimethoxyphenyl)imidazole 

mp : 189-191 *»C 

IR (Nujol): 1615, 1600 cm-^ 

NMR (DMSO-de. 5) : 2.47 (3H, s). 3.76 (3H, s), 3.83 (3H, s), 3.93 (3H. s). 6.74 (1H. s). 7.35 (IH. dd. 
J=8Hz. J=4Hz), 7.60 (1H, s). 7.99(1H, ddd. J=2H2. 2Hz, 8Hz), 8.46 (IH. dd. J = 2H2, J=4Hz), 8.85 
50 (IH.d, J = 2Hz) 

Mass (M/Z) : 325 (M^) 



35 Example 1 66 2-(4-Benzyloxy-2-methoxyphenyl)-4-methy l-5-(3-pyridyl)imidazole 

mp : 160-162*C 

IR (Nujol): 1615. 1590 cm-1 

40 NMR (DMSO-de. a) : 2.48 (3H. s). 3.92 (3H. s), 5.14 (2H. s). 6.69 (1 H, dd. J = 8H2. J = 2H2). 6.74 (1 H. d. 
J = 2Hz), 7.6-7.2 (6H. m). 8.1-7.8 (2H, m), 8.36 (IH, br d, J=4Hz), 8.86 (IH. br s) 
Mass (M/Z) : 371 (M"*") 



45 

Example 166 2-(4-Ethoxy-2-methoxyphenyl)-4-methyI-5-(3-pyridyI)imida2ole 



mp: 151-153*0 
50 IR (Nujol): 1615. 1590 cm-^ 

NMR (DMSO-de, 5) : 1.36 (3H. t. J=7H2). 2.53 (3H. s). 3.94 (3H. s). 4.10 (2H. q. J = 7Hz), 6.63 (IH. dd, 
J = 2H2, J = 7H2). 6.68 (1 H. d, J = 2Hz). 7.41 (1 H, dd. J = 8Hz, J = 4Hz). 7.8-8.3 (2H. m). 8.42 (1 H. d, 
J = 4Hz). 8.95 (1 H. br s), 1 1 .50 (1 H, br s) 
Mass (M/Z) : 309 (M^) 
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Example 167 2-(5-Chloro-2-methoxyphenyl)-4-nnethyl-5-(3-pyridyl)imiclazole 
mp : 193-195'C 

IR (Nujol) : 1600, 1586. 1565. 1819 cm-^ 

NMR (DMSOde. «) : 2.53 (3H, s), 355 (3H, s). 7.1 1 (1H. d, J=8Hz). 721-7.48 (2H, m), 7,89-8.13 (2H. 
m), 8.39 (1 H, d, J = 5Hz), 8.88 (1 H. s). 1 1 .72 (1 H, br s) 
Mass (M/Z) : 298 (M^) 



Example 168 2-(4-Hydroxy-3-methoxyphenyl)-4-methyl-5-(3-pyridy!)imida20le 



mp : 278-279«C 

IR (Nujol) : 1609, 1575, 1508, 1490 cm-^ 

NMR (DMSO-de. 6) : 2.43 (3H. s). 3.83 (3H. s), 6.79 (1H. d, J=8H2). 7.2-7.55 (3H. m). 7.97 (1H. d. 
J = 8H2). 8.35 (1H, s). 8.83 (1H. s), 9.13 (1H. s) 
MASS (M/Z) : 281 (M+) 



Example 169 2-(3-Hydroxy-4-m0thoxyphenyl)-4-methyI-5-(3-pyridyl)imlda2Ole 



mp : 267-269«C 

IR (Nujol) : 1595. 1574. 1505 cm^^ 

NMR (DMSO-de, fi) : 2.45 (3H, s). 3.82 (3H. s). 7.00 (1H. d. J = 8H2). 7.26-7.56 (3H. m). 8.05 (1H. ddd. 
J«8H2. 2Hz. 2H2). 8.40 (1H. dd. J^SHz. 2H2). 8.86 (1H, d. J=2Hz). 9.08 (1H. s). 12.10 (1H. br s) , 
MASS (M/2) : 281 (M+) 



Example 170 2-(3-Chloro^.5-dlmethoxyphenyl)-4-methyl-5-(3-pyridyl)lmidazole 



mp : 215-216'C 

IR (Nujol): 1573, 1497 cm-^ 

NMR (DMSO-de. 5) : 2.50 (3H. s), 3.90 (3H, s). 3.96 (3H. s). 7.42 (1H, dd, J=8H2, 5Hz), 7.67 (2H. s). 
8.10 (1H. ddd, J«8Hz, 2Hz. 2Hz), 8.47 (1H. dd, J=5H2. 2H2). 8.93 (1H. d, J = 2Hz) 
Mass (M/Z) : 329 (M+) 



Example 171 2-(3-Chloro-4-hydroxy-5-methoxyph0nyl)-4-methyl-5-(3-pyridyl)lmlda2ole 



mp : 251-253*'C 

IR (Nujol): 1575. 1504 cm-^ 

NMR (DMSO-de, 6) : 2.47 (3H. s), 3.93 (3H. s). 7.42 (1H, br s), 7.54 (1H, s). 7.57 (1H, s). 8.05 (1H. d. 
J = 8H2). 8.42 (1H, s), 8.90 (1H. s), 9.62 (1H. s), 12.33 (1H, br s) 
Mass (M/Z): 315 (M-") 



47 



0 257 897 



Example 172 4-Metliyi-2-(2-methoxy-5"nitrophenyl)-5-(3-pyridyi)imida20le 



mp:220-223*C 
6 IR (Nujol) : 1593. 1534, 1508, 1490 cm-i 

NMR (DMSOde, B) : 2.52 (3H, s). 4.07 (3H, s), 7.18-7.46 (2H. m). 7.85-8.12 (2H. m), 8.47 (1H, d, 
J = 5H2), 8.77-8.91 (2H, m). 1 1 .86 (1 H. br s)/ 
Mass (M/Z): 310 (M-*-) 

I 

TO 

Example 173 4-MethyI-2-(2-methoxy-3-nitrophenyI)-5-(3-pyridyl)lmlda2ole 

75 mp : 1 45-1 50 

IR (Nujol) : 1600, 1566. 1535 cm-' 

NMR (DMSO-de, S) : 2.53 (3H. s), 3,78 (3H. s), 7.2-7.5 (2H, m), 7.83 (1H, dd, J = 8H2, 2Hz), 8,02 (1H. d, 
J = 8H2). 8.1 8 (1 H, dd, J = 8Hz, 2Hz), 8.36 (1 H, d, J = SHz). 8.87 (1 H. s). 1 2.24 (1 H. br s) 
Mass (M/Z) : 310 (M+) 

20 



Example 174 2-{2-Methoxy-4-methylsulfinylphenylH-methyI-5-(3-pyridyl)imida20ie 
IR (Nujol) : 1660, 1600 cm"^ 

25 

Example 1 75 2-(2-Methoxy-4-methylsulfonyiphenyl)-4-methyI-5-(3-pyrjdyI)imida20le 



30 mp: 115-118*0 

IR (Nujol): 1600, 1690 cm-^ 



35 Example 176 

2-(2-Amlnophenyl)-4-methyl-6-(3-pyridyl)imida2oIe mp : 221-222*0 
IR (Nujol) : 3450. 1618. 1602. 1573, 1600 cm-' 

40 

Example 177 2-(5-Amino-2-methoxyphenyl)-4-methyl-5-(3-pyridyl)imida20le 



45 mp : 172-173'C 

IR (Nujol) : 3430. 1598, 1569. 1530. 1495 cm'^ 



50 Example 178 4-Methy!-2-(4-methylamino-2-methylphenyl)-5-(3-pyridyl)lmida2ote 



mp : 54-56'0 

IR (Nujol) : 1612, 1580, 1560 cm"'' 

55 
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Example 1799 2-(2-Acetamicloph0nyl)-4-methyl-5-(3-pyridyl)imida2ole 



mp : 270-271 

IR (Nujol) : 1700. 1620. 1698. 1580, 1545, 1495 cm"! 



Example 180 4-Methyl-2-[2-(3-methy!ureido)phenyl]-5-(3-pyridyI)imida2ole 



mp : 230-231 •C 

IR (Nujol) : 3270, 1684. 1658. 1618, 1589, 1493 cm'i 



Example 181 2-(4-Hydroxy-2-methoxyphenyl)-4-niethyl-5-(3-pyridyl)imida2ole 



mp : 237-240 ^'C 

IR (Nujol) : 1610 cm'^ 



Example 182 2-(5-Bromo-2.4-dimethoxyphenyl)-4-methyl-5-(3-pyridyl)imida2oie 



mp : 246-248** C 

IR (Nujol): 1600. 1580 cm-1 



Example 183 2-(5-Chloro-4-methylamino-2-methoxyphenyl)-4-methyl-5-(3-pyridyl)imida2ole 



mp : 205-206'C 

IR (Nujol) : 1616. 1570. 1546, 1498 cm'^ 



Example 184 

To a solution of 1-hydroxy-2-(3.4<limethoxyphenyl)-4-ethyl-5-(3-pyridyl)lmidazole (1.86 g) in N.N- 
dimethylfomfiamide (38 ml) was added phosphorus trichloride (0.10 ml) under ice-cooling. The mixture was 
stirred for 2 hours at 5 to 10 ''C. The reaction mixture was poured into water, neutralized with aqueous 
sodium bicarbonate, and extracted with ethyl acetate. The extract was washed with water, dried, and 
evaporated. The residue was subjected to column chromatography on silica gel eluting with a mixture of 
chloroform and methanol (methanol 1 % to 5%). The fractions were collected and evaporated to give 2-(3,4- 
dimethoxyphenyl)-4-ethyl-5-(3-pyridyl)imida2ole (0.89 g). which was diluted with methanol (8 ml). 1.2 
Equivalent of hydrogen chloride gas was bubbled thereinto and diethyl ether was added to the mixture 
under cooling. The precipitate was collected and dried to give 2-(3,4-dimethoxyphonyl)-4-ethyl-5-(3-pyridyl)- 
imidazole hydrochloride (0.43 g). 

mp:245-248»C 

IR (Nujol) : 1650. 1605. 1515 cm-» 

NMR (DMSOde. S) : 1.33 (3H, t. J=8Hz). 2.76 (2H, q, J=8H2). 3.71 (3H. s). 3.81 (3H, s). 6.82 (1H. d. 
J = 8Hz). 7.16 (1H, s), 7.10-7.30 (1H, m). 7.72 (1H. dd. J = 8Hz. 4Hz). 8.15 (1H, d. J=8Hz), 8.45-8.70 
(2H. br s) 
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Example 185 

To a solution of 2-(2.4-dlmethoxyphenyl)-5-methyl-4-(3-pyridyl)imlda2ole (0.80 g) in N.N-dimethylfor- 
mamide (12 ml) was added sodium hydride (0.13 g. 60% suspension in oil), and the mixture was stin-ed for 
10 minutes. Then methyl iodide (0.34 ml) was added thereto, and the reaction was stirred at ambient 
temperature for 5 hours. The solution was poured into water (100 ml), and extracted with ethyl acetate. The 
extract was washed with water, dried over sodium sulfate, and chromatographed on silica gel (25 g) eluting 
with chloroform. The fractions were collected and evaporated, and the residue was triturated with a mixture 

of ethyl acetate and diisopropyl ether (1:1 V/V) to give 2-(2.4-dimethoxyphenyl)-1.5-dimethyr-4-(3-pyridyl)- 
imidazole (70 mg). 

mp: 129^131 

IR (Nujol) : 1615. 1595. 1580 cm*' 

NMR (DMSO-ds, 5) : 2.40 (3H, s). 3.30 (3H, s). 3.76 (3H, s), 3.80 (3H, s), 6.7-6.4 (2H, m), 7.20 (1H. d, 
J=:8Hz), 7.31 (1H. dd. J = 4H2. 8H2). 7.89 (1H. br d. J=8H2), 8.32 (1H. br d. J=4H2). 8.74 (1H. br s) 



Example 186 

A solution of 2-(2-Aminophenyi)-4-methyl-5-(3-pyridyl)imida20le (0.7 g) and 2-methylthio-2-imida2oIine 
hydriodide (1.23 g) in N.N-dimethylformamide (10 ml) was stirred at 100'C for 24 hours. The resulting 
precipitate was collected by filtration, washed with N.N-dimethylformamide and ethylacetale, successively. 
To a solution of the residue in ethanol (10 ml) was added a solution of 20% hydrogen chloride in ethanol (2 
ml) at ambient temperature, and was evaporated under reduced pressure. The precipitate was triturated in 
ethanol and diethyl ether to give 2-(2-aminophenyl)-1.5-dimethyl-4-(3-pyridyl)imida2ole dihydrochloride (0.13 
g). mp : 285-286*>C 

IR (Nujol): 1587, 1512 cm-i 

NMR (D2O. 8) : 2.59 (3H. s). 4.48 (3H. s). 7.10-7.68 (4H. m). 8.05 (1 H. dd. J :=8H2, 6Hz), 8.53-8.76 (2H. 

m),8.99(1H.s) 

Mass {MfZ) : 264 (M*, free) 



Example 187 

A solution of 2-(4-acetamido-5-chloro-2-methoxyphenyl)-5-methyl-4-(3-pyridyl)imida20le (1 .0 g) in 1 0% 
hydrochloric acid (30 ml) was stirred at 80 to SS^'C for 4 hours. The reaction mixture was poured into water 
(100 ml) and washed with ethyl acetate. The solution was adjusted to pH 8.0 with 20% potassium carbonate 
and extracted with ethyl acetate. The extract was washed with brine and dried over magnesium sulfete. The 
solvent was evaporated in vacuo and the residue was crystallized from a mixture of ethyl acetate and 
diethyl ether to give 2-{4-amino-5-chloro-2-methoxyphenyl)-5-methyl-4-(3-pyridyl)imida2ole (0.63 a) 

mp:178-180«C 

IR (Nujol) : 3480, 3280, 3150. 1630, 1600, 1560 cm^i 

NMR (DMS0-d6. 5) : 2.50 (3H. s), 3.87 (3H, s), 5.58 (2H. s), 6.52 (1H. s). 7.32 (1H. dd. J=5H2. 8H2) 
7.80 (1 H. s). 7.98 (1 H. dt, J = 2H2. 8H2). 8.34 (1 H. dd. J = 2H2. 5H2). 8.82 (1 H. d. J = 2H2). 1 1 .30 (1 H, br 
s) 

Mass (m/e) : 314 (M*) 



Example 188 

A solution of 2-(4-acetamldo-2-methoxyphenyl)-5-methyl-4-(3-pyridyl)lmlda2ole (0.55 g) in IN-hydro- 
chloric acid (25 ml) was refluxed for 5.5 hours, and cooled. After neutralized with aqueous sodium 
bicarbonate, the mixture was extracted with chloroform. The extract was dried over sodium sulfate, 
evaporated, and the residue was triturated with a mixture of methanol and diisopropyl ether to give 2-(4^ 
amino-2-methoxyphenyl)-5-methyl-4-(3-pyridyl)imida2ole (0.24 g). 
mp : 95-100*C 
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IR (Nujol): 1615 cm-' 

NMR (DMSOde, 5) : 2.45 (3H, s), 3.83 (3H, 8). 5.32 (2H. br s), 6.18 (1H. dd, Js8Hz, 2H2). 6.24 (1H, d. 
J = 2Hz). 7.30 (1 H, dd, J = 8Hz, 4Hz). 7.67 (1 H. d. J = 8H2). 7.94 (1 H. ddd, J = 8H2. 2Hz. 2H2). 8.30 (1 H. 
dd. J = 4Hz. 2Hz). 8.80 (1H. d. J=2Hz), 11.13 (1H, br s) 



Bample 189 

A solution of 2-[4-(N-acetyl-N-methylamlno)-5-crfiloro-2-methoxyphenyl]-4^ 
(0.70 g) and cone, hydrochloric acid (7 ml) in a mixture of water ml) and ethanol (7 ml) was refluxed for 7 
hours with stining. After allowed to cool to ambient temperature, the mixture was evaporated under reduced 
pressure. The resulting oil was poured into water (20 ml). After neutrallized with aqueous potassium 
bicarbonate the mixture was extracted with ethyl acetate. The organic layer was washed with brine and 
dried over magnesium sulfate. The solvent was distilled off to give 2-(6-chloro-4-methylamino-2-methox- 
yphenyl)-4-methyl-5-(3-pyridyl)imidazole (0.58 g); 

mp : 205-206«C 

IR (Nujol) : 1816, 1570. 1548, 1498 cm'^ 

NMR (DMSO-de. 5) : 2.51 (3H. s), 2.87 (3H. d. J = 6H2). 3.97 (3H. s). 5.77 (1H. d. J = 6Hz). 6.32 (1H, s), 
7.39 (1H, dd. J = 8Hz, 5Hz). 7.92 (1H, s). 8.07 (1H. ddd. J = 8H2, 2Hz. 2Hz). 8.40 (1H. d. J = 5H2). 8.92 
(1H.S), 11.38 (1H, brs) 



Example 190 

To a solution of 2-(2-methoxy-4-methylthiophenyl)-4-methyl-5-(3-pyrldyl)imida20le (1 .0 g) In chloroform 
(50 ml) and ethanol (25 ml), was added a solution of m-chloropert>enzoic acid (0.53 g, 80% pure) in 
chlorofonm (5.3 ml) at -30 to -40«C. The mixture was stinred at the same temperature for 4 hours, and then 
warmed to ambient temperature. The reaction mixture was diluted with chloroform '(100 ml) and washed 
with aqueous sodium bicarbonate and brine successively. After dried over sodium sulfate, the mixture was 
chromatographed on silica gel eluting with a mixture of chloroform and methanol to give 2-(2-methoxy-4- 
methylsulfinylphenyl)-4-methyl-5-(3-pyridyl)imida20le (0.82 g). 

IR (Nujol) : 1660. 1600 cm-i 

NMR (CDCb. a) : 2.48 (3H. s). 2.72 (3H. s). 3.98 (3H. s). 7.16 (1H, dd. J = 8H2. J = 2H2), 7.25 (1H. dd. 
J s 8Hz. J = 5Hz). 7.33 (1 H. d. J 2H2). 7.98 (1 H. br d, J = 8Hz). 8.35 (1 H, d. J = 8H2). 8.37 (1 H. dd. 
J = 2H2. J = 5H2). 8.84 (1 H. br s). 1 0.68 (1 H. br s) 



Example 1 91 

To a solution of 2-(2-methoxy-4-methylthiophenyl)-4-methyl-5-(3-pyridyl)imidazole (0.93 g) in acetic acid 
(10 ml) was added aqueous potassium permanganate (0.80 g in 15 ml) at ambient temperature, and the 
mixture was stirred at ambient temperature for 3 hours. After neutrallized with aqueous sodium bicarbonate, 
the mixture was extracted with chlorofomn. The organic layer was washed with water, dried over sodium 
sulfate, and concentrated. The residue was chromatographed on silica gel eluting with a mixture of 
chloroform and methanol to give 2-(2-methoxy-4-methylsulfonylphenyl)-4-methyl-5-(3-pyridyl)imldazole (0.16 
g). mp:115-118*C 

IR (Nujol) : 1600, 1590 cm"! 

NMR (DMSOde. «) : 2.53 (3H, s). 3.25 (3H. s), 4.05 (3H. s), 7.7-7.2 (3H, m). 7.8-8.5 (3H. m), 8.85 (1H, br 
s). 11.85 (1H, brs) 
Mass (M/Z) : 343 (M^) 
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10 



15 



30 



Example 192 



mp : 221-222«C ^ vi- 

IR (Nujol) : 3450, 1618. 1602. 1573. 1600 cm"' 



Bcampie 193 



20 mp : 172-173'C 

IR (Nujol) : 3430. 1598. 1569. 1530. 1495 cm"' 

Mass (M/Z) : 280 (M*) dd. J = 5H2. 2H2). 8.87 (1H. d, J=2Hz) 



Bcampie 194 



36 



10% pS l c^^^jr^r' J^^^^^^ (0.50 g) and 

Insoluble substance by fllSn l^L XJl t"^°"P'^«"^ P-^f^sure of hydrogen gas. After removal of the 

trftu,Bted in dliso?opyl eS S gL ^Z^ZT^ZT:" "^^^"'^^ ^ 

(0.10 g). ^ ® ^®*y'^^^^®**'y'^'"o-2-methoxyphenyl)-5-(3-pyrldyl)imidazote 



mp : 54-56*C 

IR (Nujol) : 1612, 1580, 1560 cm"' 



(1H. s). 11.2^ (1H. br s) • ^ • • ^-^^ (^H. d. J-5Hz). asi 



*> (1H.S), 11.22 (IH.brs) 
Mass (M/2) : 294 (M+) 



45 Example 195 



mp: 270-271 "C 

IR (Nujol) ; 1700. 1620. 1598. 1580. 1545. 1495 cm"' 
55 Mass (M/2) : 292 (M+) 
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Example 196 

A solution of 2-(2-aminophenylH-methyl-5-(3-pyrldyl)imidazole (0.5 g) and methylisocyanate (0.15 ml) 

in a mixture of tetraiiydrofuran (5 ml) and methanol (2 ml) was stinted at ambient temperature for 5 hours. 

6 The resulting precipitate was collected by filtration, washed with a mixture of ethanol and chloroform and 

dried in vacuo to give 4-methyl-2-[2-(3-methylureldo)phenyl]-5-(3-pyridyl)imlda20le (0.51 g). 
mp : 230-231 

IR (Nujol) : 3270. 1684, 1658, 1618, 1589, 1493 cm'^ 

NMR (D2O-DCI. 5) : 2.62 (3H, s), 2.70 (3H. s), 7.38-7.95 (4H. m). 8.38 (1H, dd. J»8H2. SHz), 8.8-9.1 (2H. 
70 m),9.21 (iH.d, J=2Hz) 
Mass (M/Z) : 307 (M+) 



76 Example 197 

To a solution of 2-(4-ben2yloxy-2-methoxypheriyl)-4-methyl-5-(3-pyridyl)imlda2ole (1.18 g) in methanol 
(12 ml) and tetrahydrofuran (6 ml) was added 10% palladium on carbon (wet ca. 50%, 0.30 g). and the 
mixture was stirred for 7 hours at ambient temperature under atmospheric pressure of hydrogen gas. The 
20 mixture was filtered, and the filtrate was evaporated. The residue was dissolved in methanol (20 ml), and 
hydrogenated again on palladium on carbon (wet, 0.50 g) for 5 hours. After the filtration, the filtrate was 
evaporated, and the residue was triturated in a mixture of diisopropyl ether and isopropanol (1:1 VAO to give 
2-(4-hydroxy-2-methoxyphenyl)-4-methyl-5-(3-pyridyl)imldazole (0.25 g). 

mp : 237-240 *»C 
25 IR (Nujol) : 1610 cm-^ 

NMR (DMSO-de, 5) : 2.47 {3H. s), 3.89 (3H, s), 6.53 (1H. dd, J =8H2, J=2Hz). 6.60 (1H, d. J«2H2). 7.46 

(1H, dd, J = SHz. J = SHz), 7.89 (1H. d. J = 8H2), 8.07 (1H. ddd. J«8H2, J = 2H2, J = 2Hz), 8.51 (1H, dd, 

J=5H2, J = 2Hz). 8.92 (1H, d. J=2H2), 10.0 (1H, br s) 

Mass (M/Z) : 281 (M"*) 



Example 198 

35 To a solution of 2-(2,4-dimethoxyphenyl)-4-methyl-5-(3-pyridyl)lmidazole (1.0 g) In acetic acid (10 ml) 
were added a solution of hydrogen bromide in acetic acid (28%, 0.2 ml) and pyridinium hydrobromide 
perbromlde (1.49 g). and was stin'ed at ambient temperature for 19 hours. Then the mixture was poured into 
ice-water (100 mi), adjusted to pH 4.8 with 8N sodium hydroxide, and extracted with chloroform. Th 
organic layer was washed by aqueous sodium bicarbonate and evaporated, and the residue was triturated in 

40 diisopropyl ether to give 2-(5-bromo-2,4-dimethoxyphenyl)-4-methyl-5-(3-pyridyl)lmidazole (0.92 g). 
mp : 246-248'C 

IR (Nujol) : 1600, 1580 cm"i 

NMR (DMSO-de, B) : 2.52 (3H. s), 2.96 (3H. s), 3.96 (3H. s). 4.03 (3H. s). 6.89 (1H. s). 7.43 (1H. dd. 
J = SHz. J = 5H2). 8.1 1 (1 H. ddd. J = SHz. J = 2Hz. J = 2Hz). 8.24 (1 H. s). 8.47 (1 H, dd. J « 2H2. J « SHz). 
45 8.97 (1H. d, J=2Hz). 11.6 (1H, br s) 
Mass (M/Z) : 373 (M*") 



so Example 199 

To a solution of 2-(2.4-dimethoxyphenyl)-4-methyl-5-(3-pyridyl)imrda2ole (0.9 g) in ethanol (20 ml) was 
added cone, hydrochloric acid (0.6 ml), and the mixture was evaporated. The resulting syrup was triturated 
in ethanol to give 2-(2.4-dimethoxyph nyl)-4-methyl-5-(3-pyridyl)imidazol dihydrochloride (1.02 g). 
66 mp : 247-248 "C 

IR (Nujol): 1615, 1580 cm*^ 
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NMR (DMSO-de, 5) * 2 56 (M c\ ^ 

5 

Example 200 

IR (Nujol) : 1640. 1600, 1580 cm-i 



20 Example 201 



25 



do 



36 



IR (Nujol) : 1612, 1519. 1495 cm-i 



Example 202 

(Nujol): 1587. 1512 



40 



- fluo^benzJdXe I^^Tl"";-^'-^^^'^^^^^^^^ (0.5 g, in ace«c add (10 . 

cnh.+{«« wiiyuw ^u./b g) and ammon um acetatA /o^c J\ «-«u^ acia (lo ml) was added 2- 

W 'R(Nujol): 1640. 1572. 1500 cm-i 
NMR (DMSO-de • 9 oe /ou » ™ 

MASS (M/2, : ^^(M^f ^-^^'^-^^ (^H. m, 7.99 (1H. dd. J=8Hz. 2Hz. 2Hz,. 8.40-8.92 (2H. m) 
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Example 204 

The following compounds were obtained according to a similar manner to that of Example 1,2,3,4,5 or 
203. 



(1) lrHydroxy-2-(4-methoxycarbonylpftenylH-methyl-5-(3*pyridyl)imidazole mp : lOS-llS'C 
IR (Nujol) : 1723, 1611 criT^ 

NMR (DMSO-ds. i) : 2.25 (3H, s). 3.90 {3H, s), 7.46 (1H, dd, J=8Hz, SHz), 7.a6-8;34 (5H, m), 8.58 (1H. dd, 
10 J=5Hz.2H2),8.78(1H,d. J=2H2) 



(2) 1-Hydr(»(y-2-(2-mesyiaminophenyl)-4-methyl-5-(3-pyridyl)imida20ie mp : 1 58-1 63»C 
IR (Nujol) : 1583. 1495 cm-^ 

76 NMR (DMSO-dfi. «) : 2.46 (3H. s). 2.97 (3H. s), 7.20-7.95 (5H. m). 8.20 (1H, ddd, J=8H2, 2H2. 2H2), 8.60 
(1 H, dd, J = 5H2. 2Hz). 851 (1 H, d, J = 2Hz) 

(3) 2-(4<;art)oxyphenyl)-1-hydroxy-4-methyl-5-(3-pyridyI)imida2o!e mp : ISS-ISa^C 
20 IR (Nujol) : 1708. 1609 cm"^ 

NMR (D2O-DCI, 5) : 2.60 (3H. s), 8.15-8.26 (4H» m), 8.39 (1H, dd. J«8H2. SHz), 8.95-920 (2H, m). 9.29 (1H. 

s), 

MASS (M/Z) : 295 (M-") 

25 

(4) 1-Hydroxy-2-(2-hydroxyphenyI)-4-methyl-5-(3-pyridyl)imida20le mp : 201-202*'C 
IR (Nujol) : 1629, 1592, 1572. 1486 cm"^ 

NMR (DMSO-de. 5) : 2.42 (3H. s), 6.80-7.81 (5H, m), 8.19 (1H, ddd. J«8H2. 2H2, 2Hz), 8.62 (1H, dd, 
J e 5Hz, 2Hz), 8.90 (1 H, d. J = 2H2) 

30 

(5) 1-Hydroxy-4-methyl-5-(3'pyrldyl)-2-(2-trifiuoromethylpheny!)imida20le mp : 100-106"C 
IR (Nujol) : 1608, 1560, 1482 cm""^ 

NMR (DMSO-ds. B) : 2.32 (3H. s), 7.35-8.13 (OH, m). 8.58 (1H, dd, J =5Hz. 2Hz). 8.80 (1H. d, J = 2Hz) 

35 

(6) 1-Hydroxy-5-methyh2-(2-methyIthiophenyl)-4-(3-pyrldyl)imldazole mp : 80-90 
IR (Nujol) : 1590. 1550. 1540 cm-i 

NMR (DMSOde. B) : 2.42 (3H. s). 2.48 (3H, s). 7.20-7.70 (5H. m), 8.15 (1H. ddd. J^SHz. 2Hz. 2Hz). 8.49 
40 (IH.d. J«5Hz),8.96(1H,d. Ja2Hz) 
MASS (M/Z) : 297 (M+) 

(7) 1-Hydroxy-4-methyl-5-(3-pyridyl)-2-(4-trifluoromethylphenyl)imidazole NMR (DMSO-de, B) : 22B (3H, s), 
45 7.50 (1 H, dd. J = SHz. 5Hz). 7.70-8,40 (5H, m). 8.56 (1 H. m), 8.80 (1 H, s) 

(8) 2-(4-Acetamidophenyl)-1-hydroxy-4-methyl-5-(3-pyridyl)imidazole mp : 156-161 
IR (Nujol) : 1690. 1672. 1600, 1530. 1500 cm-i 

50 NMR (DMS0-d6, 5) : 2.09 (3H. s). 2.21 (3H. s). 7.45 (1H. dd. J = 8Hz. 5Hz), 7.50-820 {5H. m), 8.52 (1H. dd, 
J = 5Hz, 2Hz). 8,75 (1H, d. J = 2Hz), 10.16 (1H, s) 

(9) 1-Hydroxy-4-methyl-2-(4-nitrophenyl)-5-(3-pyridyl)imida2ole mp : 1 13-121 *C 
55 IR (Nujol) : 1600, 1510 cm'^ 

NMR (DMSO-ds, B) : 2.38 (3H, s), 7.65 (1H. dd, J=8Hz, 5Hz). 8.00-8.55 (5H. m). 8.70 (1H. dd, J«5Hz. 2Hz), 
8.85 (1H. d. J°2Hz) 
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5 
70 

75 MASS (m/e) : 342 {M+) ^'un,5; 

J-2h4 2Hz. Tte). ai7 (IH, dft J.2H2. 7H2). (IH. dd. J.2tb, 5H2). «.ei (1H. d, 

35 

« S^'SJ.'^ •"•■"••"I*".--" OH. sep»U = 6Hz,, 7.0-7.6 ,4H,™).e.,*3 OH. 
« NMR_,CDC* * CftOD. : ^ PH, ^ „K t J-SH.,. 4.76 ««. d. ..»z,, 6.^7.6 ,4H 7*«^ 

NMR (OOCWO^, 5, : 2.56 (3H. 6*7^ ,4H, m). 7*7^ ««. m). 7*8.2 (, H. „,). 8*6.7 (,H. m) 

» m^S^^r^T^-^'^'^'^''^ mp : 2*26, -C 

NMH (DMSCKfc, fl : ^62 « s). 7^-7.7 (4H. m). 7S- (2H, dd, J.2H.. 5Hz). 8.62 (2H, dd. J=2Hz. 5Hz) 



56 



0 257 897 



(20) 2-(2-Methoxy-4-chloro-5-nitrophenyl)-4-methyI-5-(3-pyridyl)imldazole mp : 234-6''C (dec.) 
IR (Nujol) : 1600, 1570, 1510 cm-^ 



5 (21) 2-[2-(4-Chlorobenzyloxy)ph0nylH-methyl-5-(3-pyridyl)imida2ole mp : 106-1 OS^'C 
IR (Nujol) : 3410. 1600, 1585, 1550, 1530 cm"^ 



(22) 4-Methyl-2-(2-niethyl-4-acetamidophenyl)-5"'{3-pyridyl)imida20le mp : 285-287*C 
10 IR (Nujol) : 3220, 1675, 1620, 1550, 1500 cm-< 



(23) 2-(2-Methoxy-4-ac8tamldo-5-nitrophenyI)-4-methyl-5-(3-pyridyJ)imidazole mp : 220-221 •C 
IR (Nujol) : 3360, 3330. 1695. 1620. 1590. 1535 cm-^ 



15 



20 



(24) 2-(2-Ethoxyphenyl)-4-methyl-5-(3-pyridyl)lmlda20le mp : 166-168'C 
IR (Nujol) : 3230, 1590, 1555, 1520 cm'^ 



(25) 2-(2-lsopropoxyphenyl)-4-methyl-5-(3-pyridyl)lmidazole mp : 168-169*0 
IR (Nujol) : 3420, 1590, 1560. 1236 cm-^ 



25 (26 
IR 



30 



3S 



(28 
IR 



(29 
IR 



40 (30: 
IR 



(31 
45 IR 



50 



55 



(32 

IR 



(33; 
IR 



(34 
IR 



4-Methyl-2-[2-(2-propynyloxy)phenyl]-5-(3-pyrldyl)imida20le mp : 167-169"C 
Nujol) : 3320, 1590. 1560. 1510 cm-^ 



(27) 2-(2-Ruorophenyl)-4-methyl-5-(2-pyrldyl)imidazole mp : 128-130«C IR (Nujol) : 1600, 1590, 1490 cm"^ 



2-(2-Fluorophenyl)-4-methyl-5-(4-pyridyl)imidazole mp : 192-193*0 
Nujol) : 1595, 1570 cm^^ 



2-(2-Fluorophenyl)-4-(3-pyridyl)lmidazole mp : 144-145*0 
Nujol) : 1605. 1586. 1556. 1485 cm--" 



2-(2-Hydroxy phony l)-4-methyl-5^3-pyridyl)lmlda20le mp : 265-266? C 
Nujol) : 1600, 1575. 1494 cm-^ 



2-(2-Mesylaminophenyl)-4-methyl-5-(3-pyridyl)imidazol8 mp : 245-246*0 
Nujol) : 1600, 1577, 1497 cm'^ 



2-(4-Methoxycarbonylphenyl)-4-methyl-5-(3-pyridyl)imldazol8 mp : 160-168*0 
Nujol) : 1733. 1616. 1600. 1569 cm'^ 



2-(4.Carboxyphenyl)-4^ethyl-5-(3-pyridyl)imida2ole mp : >280*0 
Nujol) : 1675. 1611. 1568 cm"^ 



4-M thyl-2-(2-m thylthiophenyl)-5-(3-pyridyl)lmida20ls mp : 200-201*0 
Nujol) : 1600, 1576, 1489 cm"'' 
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(35) 4-Methyl-5-(3-pyridyI)-2-(2-trifluorom thylphenyl)imida20le mp : 131-132'C 
IR (Nujol) : 1609. 1575. 1500 cm^i 



5 (36) 2-(4-Acetamlclo-3-chlorophenyl)-4-methyl-5-(3-pyridyl)imida20le mp : 262-264'C 
IR (Nujol) : 3210. 1665. 1580, 1540 cm-^ 



(37) 2-(2-Methoxy-4-chloro-5-aminophenyl)-4-methyl-5-(3-pyridyl)imldazole mp : 173-175"C 
10 m (Nujol) : 3300, 3200, 1 630. 1 580. 1 565. 1 520 cm^ 



(38) 2-(2-Methoxy-4-chioro-5-acetamjdophenyl)-4-methyl-5-(3-pyiidyl)imidazoIe mp : 274-276*0 (dec ) 
IR (Nujol) : 3250. 1660. 1600, 1690. 1670, 1535 cm-^ 

75 

(39) 1-Hydroxy-4-methyl-5-(3-pyridyl)-2-(2-tosylaminophenyl)lmida20le mp : 103-1 13«'C 
IR (Nujol) : 3520. 1658, 1590 cm'' 

NMR (DMSO-de. 5) : 2.32 (6H. s). 7.10-7.78 {9H. m), 8^4 (1H, ddd, J = 8H2, 2Hz, 2Hz). 8.65 (1H. dd. 
20 J=5Hz.2H2).8.95{1H,d. J=2Hz) 

(40) 4-Methyl-5-(3-pyridyl)-2-(2-tosylamlnophenyl)imida20le mp : 282-284«C 
IR (Nujol) : 3530. 1 665. 1 599. 1 570. 1 495 cm-^ 

25 

(41) 4-Methyh2-[2-(3-nltrobenzoylamino)pheny!]-5-(3-pyridyl)lm[da20le mp: 257-259<'C 
IR (Nujol) : 1675. 1625. 1600, 1525. 1490 om'^ 

30 

(42) 4-Methyl-2-[2-(3-methylthioureido)phenyl]-5-(3-pyridyl)imidazole mp: 1 92-1 93*C 
IR (Nujol) : 1570, 1520, 1490 cm"^ 

35 (43) 2-[2-(3-benzoy!thioureido)phenyl]-4-methyl-5-(3-pyridyl)imida20le mp: 159-161 'C 
IR (Nujol) : 3405. 3180, 2070. 1680. 1615. 1582. 1510 cm"' 

(44) 2-(2-methoxycarbony laminopheny !)-4-methy l-5-(3-py ridy Olmidazole mp: 221 -223 C 
40 IR (Nujol) : 1732. 1599. 1570. 1538, 1490 cm-^ 



Example 205 

45 A mixture of 1-hydroxy-2-(2-methoxy-4-chloro-5-nItrophenyl)-4-methyl-5-(3-pyridyl)imida2ote (9.7 g) and 
triethyl phosphite (8.9 g) in N.N-dlmethylformamlde (100 ml) was stirred at 80-90«C for one hour. The 
reaction mixture was poured into water and the resultant mixture was stirred at ambient temperature for one 
hour. The precipitate was collected by filtration and washed with water and ethyl acetate and dried to give 

2-(2-methoxy-4-chloro-5-nitrophenyl)-4-methyI-5-(3-pyrldyl)imidazole (7.6 g). mp : 234-236*0 (dec ) 
60 IR (Nujol) : 1600, 1570, 1510 cm-^ 

NMR (D2O + DCI. B) : 2.68 (3H. s). 4.22 (3H. s). 7.63 (1H. s). 8.38 (1H. dd. J = 5. 8H2). 8.78 (1H. s). 8.92- 
9.17 (2H,m), 9.28 (1H.d.J=2Hz) ^ / i . /. 

MASS (m/e) : 344 (M+) 

55 
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Example 206 

The following compounds were obtained according to a similar manner to that of Example 120. 121 
122. 123, 124 or 205. 



(1) 2-[2-(4-Chloroben2yloxy)phenylH-methyl-5-(3-pyridyl)imlda2ole mp : 106-108"C (recrystallized from a 
mixture of ethyl acetate and diethyl ether) 
IR (Nujol) : 3410. 1600. 1585, 1550, 1530 cm'^ 
70 NMR (DMSO-de, «) : 2.52 (3H. s). 5.36 (2H. s). 8.85-7.63 (9H, m). 8.03 <1H, dd. J«2. 8H2). 8.40 (1H. dd, 
J = 2, 5Hz). 8.90 (1 H, d. J =2H2). 1 1 .70 (1 H, br s) 
MASS (m/e) : 375 (M+) 



IS (2) 4-Methyl-2-(2-methyl-4-acetamldophenyl)-5-(3-pyridyl)lmida2ole mp : 285-287*C (recrystallized from a 
mixture of methanol and ethyl acetate) 
IR (Nujol) : 3220. 1675. 1620, 1550. 1500 cm"^ 

NMR (DMS0-d6, 5) : 2,06 (3H. s). 2.47 (3H. s), 2.60 (3H, s). 7.36 (1H, dd, J = 5. 8H2), 7.43-7.60 (3H, m), 8.00 
(1H. d t J-2. 8H2), 8.37 (1H. dd. J = 2. 5H2), 8.86 (1H. d, J=2H2). 9.66 (1H, s). 12.10 (1H. br s) 
20 MASS (m/e) : 306 (M") 



(3) 2-(2-Methoxy-4-acetamido-5-nitrophenyl)-4-methyl-5(3-pyridyl)lmida2ole mp : 22X^22\ •C 
IR (Nujol) : 3360, 3330. 1695. 1620. 1590, 1535 cm'^ 
25 NMR (DMSO-de, h) : 2.20 (3H. s). 2.53 (3H. s). 4.11 (3H. s). 7.47 (1H, dd. J =5. 8H2). 7;90 (1H, S). 8.12 (1H. 
d t, J = 2, 8H2). 8.48 (iH. dd. J = 2, 5H2). 8.77 (1H. s). 8.95 (1H, d. J = 2H2). 10.42 (1H. br s). 11.70 (1H. m) 



(4) 2-(2-Ethoxyphenyl)-4-methyl-5-(3-pyridyl)imida20ie mp : 166-168*C 
30 IR(Nujol):3230, 1590, 1565, 1520 cm-^ 

NMR (CDCI3 + CD3OD, 5) : 1.56 (3H, t. J = 7Hz). 2.47 (3H. s). 4.24 (2H, q. J = 7H2). 6.9-7.6 (4H. m). 7.9-8.5 
(3H, m). 8.85(1 H.d. J «2H2) 
MASS (m/e) : 279 (M+) 

35 

(5) 2-(2-lsopropoxyphenyl)-4-methyl-5-(3-pyridyl)imida20le mp : 168-1 69 
IR (Nujol) : 3420, 1590. 1560, 1235 cm'^ 

NMR (CD3OD + CDCI3. 5) : 1.35 (6H. d. J = 6.5Hz), 2.53 (3H, s). 4.80 (1H. sep. J = 6.5Hz). 6.9-7.6 (4H. m), 
7.9-8.5 (3H, m). 8.84 (1 H. d, J = 3H2) 
40 MASS (m/e) : 293 (M+) 



(6) 4.Methyl-2-[2-(2-propynyloxy)phenylh5-(3-pyridyl)imlda20le mp : 167-ie9»C 
IR (Nujol) : 3320. 1590. 1560. 1510 cm^^ 
45 NMR (CDCI3 + CD3OD. 5) : 2.51 (3H. s). 2.77 (IH. t. J = 2H2). 4.86 (2H. d. J = 2H2). 6.9-7.5 (4H. m). 7.9-8.5 

(3H, m), 8.83 (1 H. d. J - 2H2) 

MASS (m/e) : 289 (M+) 



50 (7) 2-(2-Fluorophenyl)-4-methyl-5-(2-pyridyl)imida2ole mp : 128-1 30 **C 
IR (Nujol) : 1600. 1590. 1490 cm-i 

NMR (CDCI3 + CD3OD, 5) : 2.61 (3H. s). 5.40 (IH. br s). 6.9-7.4 (4H, m). 7.6-7.8 (2H. m). 8.0-8.4 (IH. m), 
8.4-8.6 (IH.m) 
MASS (m/e) : 253 (M"") 
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(8) 2-(2-Ruorophenyl)-4-methyl-5-(4-pyridyi)imidazole mp : 192-193**C 
IR (Nujol) : 1595. 1570 cm'^ 

NMR (CDCb + CDapD. S) : 2£Z (3H, s), 6.9-7.4 (3H. m). 7.65 (2H, dd. J=2H2, 5Hz), 8.53 (2H. dd, J = 2H2 
SHz), 8.0-8.4 (IH.m) 
5 MASS (m/e) : 253 (M+) 



(9) 2-(2-Fluorophenyl)-4-(3-pyridyl)imida2ole mp : 144-145*C 
IB (Nujol) : 1605, 1586. 1556, 1485 cm-i 

10 NMR (DMSO-de. «) : 7.25-7.68 (4H. m). 8.00-8.20 (2H, m). Q2B (1H, ddd. J=8H2. 2H2, 2Hz), 8.48 (1H. dd 
J = SHz. 2Hz), 9.22 (1 H, d, J = 2H2) 
MASS (M/Z) : 239 (M+) 



16 (1 0) 2-(2-Hydroxyphenyl)-4-methyl-5-(3-pyridyl)jmidazole mp : 265-266" C 
IR (Nujol) : 1600, 1575, 1494 cm"i 

NMR (DMSO-ds, 5) : 2.52 (3H. s). 6.75-7.03 (2H. m), 7.20 (1H. dd. J=8Hz. 2Hz). 7.44 (1H. dd, J = 8H2. SHz) 
7.70-8.1 1 (2H. m). 8.46 (1 H. dd. J = 5Hz.. 2Hz). 8.85 (1 H. d. J = 2Hz) 
MASS (M/Z) : 251 (M+) 

20 

(11) 2-(2-Mesylaminophenyl)-4-methyl-5-(3-pyridyl)imidazole mp ; 245-246^C 
IR (Nujol) : 1600. 1577, 1497 cm"^ 

NMR (DMSO-de. 5) : 2.54 (3H. s). 3.11 (3H. s), 7.08-7.68 (4H. m), 7.81-8.11 (2H. m). 8.47 (1H, dd, J = 3H2 
25 2H2). 8.93 (1 H. d. J = 2H2). 1 2.83 (1 H. br s) 



(12) 2-(4-Methoxycarbonylphenyl)-4-methyl-5-(3-pyridyI)imlda20le mp : 160-168«C 
IR (Nujol) : 1733. 1616, 1600. 1569 cm-'» 

30 NMR (DMS0-d6. 5) : 2.56 (3H, s). 3.90 (3H, s). 7.42 (1H. dd. J*8Hz. 5H2). 7.88-8.30 (5H. m). 8.43 (1H. dd. 
J = 5Hz. 2H2). 8.92 (1 H. d, J = 2H2) 
MASS (M/Z) : 293 (M^") 



35 (1 3) 2-(4-Carboxyphenyl)-4-methyl-5-(3-pyridyl)imldazole mp : >280*C 
IR (Nujol) : 1675. 161 1 . 1568 cm-i 

NMR (DMSO-ds, 5) : 2.69 (3H. s), 7.61 (1H, dd. J = 8Hz. 5H2). 8.05-8.40 (6H. m). 8.61 (1H. d, J = 5H2). 9.09 
(IH, s) 

MASS (M/Z) : 279 (M+) 

40 

(14) 4-Methyl-2-(2-methylthioph8nyl)-6-(3-pyridyI)imldazole mp : 200-201 
IR (Nujol) : 1600. 1576. 1489 cm-' 

, NMR (DMSO-de. «) : 2.40 (3H. s), 2.50 (3H. s), 7.12-7.76 (5H. m), 8.09 (IH. ddd, J=8Hz. 2Hz. 2H2). 8.42 
45 (1 H. dd. J = SHz. 2Hz), 8.96 (1 H. d, J = 2Hz) 
MASS (M/Z) : 281 (M+) 



(15) 4-Methyl-5-(3-pyridyl)-2-(2-trifluoromethylphenyl)imidazole mp : 131-132»C 
50 IR (Nujol) : 1609. 1675, 1500 cm"' 

NMR (DMSO-de. 5) : 2.S2 (3H. s). 7.45 (IH. dd. J = 8H2. 5Hz), 7.60-8.00 (4H. m), 8.10 (IH. ddd. J = 8H2. 
2Hz. 2H2). 8.45 (IH, dd. J = 5Hz. 2H2). 8.95 (IH. d. J = 2Hz) 
MASS (M/Z) ; 303 (M+) 
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(16) 2-(4-AcetamidO"3K:hlorophenyl)-4-methyh5-(3-pyridyl)imida2ol^ mp : 262-264*0 
IR (Nujol) : 3210. 1665, 1580, 1540 cm"'' 

NMR (DMSOde, 5) : 2.16 (3H. s), 2.52 (3H. s), 7.40 (1H, dd. J =5. 8H2), 7.87 (2H. s). 8.84 (2H. br s). 8.43 
(1H. d, J=SH2). 8.91 (1H. br s), 9.50 (IH, s), 12.53 (1H, br s) 



(17) 4-Methyl-5-(3-pyridyl)-2-^2-tosylamlriopheriyl)i^ mp : 282-284*C 
IR (Nujol) : 3530. 1665, 1599, 1570, 1495 cm"-^ 

NMR (DMSO-de, a) : 2.24 (3H, s), 2.50 (3H, s), 6.95-7.91 {9H. m). 8.04 (1H. d. J = 8H2), 8.48 (1H. d. J=5Hz), 
8.95(1H,s). 13,00 (1H.br s) 



(18) 2-(2-Metho)cy-4<hloro-5-aminophenyl)-4-methyl-5-(3-pyridyl)^^ mp : 173-175»C 

IR (Nujol) : 3300, 3200. 1630. 1580. 1565. 1520 cm"' 



(19) 2-(2-Methoxy-4-chloro-5-acetamidophenyl)-4-methyl-5-(3-pyrldyl)imldazole mp : 274-276»C (dec ) 
IR (Nujol) : 3250. 1660, 1600, 1590. 1570, 1535 cm-^ 



(20) 4-Methyl-2-[2-(3-nitroben2oylamino)phenyll-5-(3-pyridyl)imida2ole mp: 257-259'C 
IR (Nujol) : 1675. 1625, 1600, 1525, 1490 cm'^ 



(21) 4-Methyl-2-[2-(3-methylthioureldo)phenyl]-5-(3-pyridyl)imidazole mp: 192-193*0 
IR (Nujol) : 1570. 1520. 1490 cm'^ 



(22) 2-[2-(3-benzoylthioureido)phenylH-methyl-5-(3-pyridy!)lmidazole mp: 159-161 
IR (Nujol) : 3405. 3180, 2070. 1680. 1615. 1582. 1510 cm-^ 



(23) 2-(2-methoxycarbonylamlnophenyl)-4-methyl-5-(3-pyridyl)imida20le mp: 221-223*0 
IR (Nujol) : 1732, 1599, 1570. 1538, 1490 cm'^ 



Example 207 

A mixture of 2-(2-methoxy-4-chloro-5-nltrophenyl)-4-methyl-5-(3-pyridyl)imlda20le (6.4 g), 1 N-hydrochlo- 
ric acid (37 ml) and 10% palladium on carbon (3 g) In methanol (100 ml) was subjected to catalytic 
reduction at ambient temperature under atomspheric pressure of hydrogen gas for 3 hours. The reaction 
mixture was filtered and the filtrate was evaporated in vacuo. The residue was dissolved in water and the 
solution was adjusted to pH 8.0 with 20% aqueous potassium carbonate. The resultant mixture was 
extracted with ethyl acetate and extract was dried over magnesium sulfate. The solvent was evaporated in 
vacuo and the residue was subjected to column chromatography on silica gel and eluted with a mixture of 
chloroform and methanol (96:4 VAO. The fractions containing object compound were evaporated in vacuo 
and the residue was recrystallized from a mixture of ethyl acetate and diisopropyl ether to give 2-(2- 
methoxy-4-chloro-5-aminophenyl)-4-methyl-5-(3-pyridyl)imida20le (2,1 g). 
mp : 173-175*0 

IR (Nujol) : 3300, 3200, 1630, 1580, 1665. 1520 cm'^ 

NMR (DMSO-de. 5), : 2.55 (3H. s), 3.90 (3H. s) 5.03 (2H. s). 7.09 (1H. s). 7.45 (1H. dd. J=5. 8Hz), 7.70 
(1 H. s), 8.08 (1 H. dt. J = 2, 8Hz), 8.45 (1 H, dd. J = 2. 5Hz), 8.97 (1 H, d. J = 2Hz). 1 1 .50 (1 H. br s) 
MASS (m/e):314(M+) 
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Example 208 



10 



anhydnST4 in^lSn;^^^^^^ (1.0 g) and acetic 

pie reaction mixture was coZ Sn^^lZTlT ^0 was relluxeS foTa ^ 

Lmp/S.' ^590. 1570. 1535 cm'i 



'5 Example 209 



imidazole mp : 285-287* C 



35 



mp:228-230»C 
'R(Nujoi): 1630. 1580 cm-' 

-R<OMSO...:a.e0.H.s,.0H3H.,S..0.H..,e.0.S.^ 



-ethysne chli: Ool~^^^ (0.8 g, and tHe^Wamine (0.49 .1, in 

mi un^r ice cooling. The reaction Sl^S. ''"i'' '^"'^ '"«*ylene chloride 5 

^ f « -fixture orchloSoTa J 1^^^^^^ PO"red in to 

solvent was distilled off, and a residu was frZiL ^ !lT * '^"^ ^^^^ -"asnesium sulfate m, 
«>ylamino)phenyl>5.(3^yridy,,imida2oleS7 ^ give 4.methyi.2^2-(3^'S^ba^ 
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mp : 257-259 ''C 

IR (Nujol) : 1 675. 1 625. 1 600, 1 525, 1 490 cm-^ 

NMR (DMSOdft S) : 2.51 (3H. s), 7.10-8.20 (6H. m), 8.31-8.95 (6H, m) 



Example 212 

To a solution of 2-(2-aminophenyl)-4-methyl-5-(3-pyridyl)imida20le (0.8 g) In tetrahydrofuran (10 ml) was 
added methyl Isothlocyanate (0.33 ml) at ambient temperature. The reaction mixture was stirred at ambient 
temperature for one hour, and refluxed for 20 hours. The resulting predpiate was collected by filtration, and 
washed with tetrahydrofuran and diethyl ether to igiive 4-methyl-2-[2-(3-methylthioureido)phenyl]-5-(3- 
pyridyl)imidazole (0.71 g). 

mp:192-193"C 

IR (Nujol) : 1570, 1520, 1490 cm"^ 

NMR (DMS0-d6, 5) : 2.50 (3H, s). 2.95 (3H, d. J = 5H2), 6.98-7.52 (3H. m), 7.68-8.60 (5H, m). 8.99 (1H, 
S). 14,30 (1H. s). 15.07 (1H, s) 



Example 213 

To a solution of 2-(2-aminophenyl)-4-methyl-5-(3-pyridyl)lmidazole (1.60 g) in methylene chloride (20 
ml) was added a solution of benzoyl Isothiocyanate (1,04 g) in methylene chloride (5 ml) at ambient 
temperature. The reaction mixture was stirred at ambient temperature for one hour. The resulting precipitate 
was collected by filtration- The precipitate was washed with methylene chloride, ethanol. and diethyl ether to 
give 2-[2-(3-ben2oylthioureiedo)phenylH-methyl-5-(3-pyridyl)lmidazole (1 .95 g). 
mp: 159-161 "C 

IR (Nujol) : 3405. 3180. 2070. 1680. 1615, 1582. 1510 cm'^ 

NMR (DMSO-ds. 5) : 2.50 (3H, s). 7.00-8.49 (12H, m), 8.97 (1H, s). 1 1.38 (1H, s) 



Example 214 

To a suspension of 2-(2-Aminophenyl)-4-methyl-5-(3-pyridyl)imida2ole (0.80 g) and triethylamine (0.49 
ml) in methylene chloride (10 ml) was added methyl chloroformate (0.27 ml) under Ice-cooling. 

The reaction mixture was stirred at ambient temperature for one hour and the resulting precipitate was 

collected by filtration and triturated by water and ethyl acetate. The residue was recrystallized from ethanol 

to give 2-(2-methoxycarbonylaminophenyl)-4-methyl-5-(3-pyridyl)imlda2ole (0.50 g). 
mp : 221-223'*C 

IR (Nujol) : 1732. 1599. 1570. 1538, 1490 cm'^ 

NMR (DMS0-d6. 5) : 2.50 (3H. s). 3.73 (3H. s). 7.00-7.55 (3H, m). 7.80-8.11 (2H. m). 8.20-8.54 (2H. m). 
8.94 (1 H, s) 



Claims 

1. A compound of the formula: 
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wherein 

is pyridyi. 

fV is hydrogen, lower alkyi or hydroxy(lower) allcyl, 
is hydrogen, hydroxy or lower all<yl, and 

' =..r.l^T' substituted with substituent (s) selected from the group consisting of lower 

allcylth.0 lower alkyisulfinyl. lower alkylsulfonyl. nitro. amino substituted amino, hydroxy, lower alkoxy 
^r£"^^^'^'' ar(.ower)allcoxy. halogen. halo(lc;wer)alM: carbo^ ^d 

and a pharmaceutlcally acceptable salt thereof. 

70 2. A compound of claim 1. wherein R* is phenyl which may be substituted with substituent (s) select d 

: TTT' °' ^Msuffinyl. lower a^^SS;r,Sri^?no 

mono-or diflower) alkylamlno. tower alkanoylamino. nitm substituted or unsubstitutS beSSlJwe; 
alkoxycarbonylamino. phenyl(tower) alkoxycarbonylamino. lower alkanesulfonylamriowralkvT^ubs^^^^^^^^ 

75 alkylamino. hydroxy, benzoylthioureido. lower alkoxy. lower alkynyloxy. halogen substituted ortZilS 
phenyI(lower)alkoxy. halogen. halo(lower)alkyl. carboxy and lowL all^rcarSL ""substituted 

«..hl'^ ^°/TTl°! ^' """^'^^ hydrogen, and R* is phenyl substituted with 

halogin selected from the group consisting of lower ^kylthio. iJwer alkanoyla-Sino. low7aS anS 

20 4. A compound of claim 3. wherein R« is phenyl substituted with lower alkoxy 

e A °! t' 2-(2-methoxyphenyl)-5-methyM.(3-pyridyl)imidazole. 

6. A compound of claim 3. wherein is phenyl substituted with lower alkanoylamino. 

7. A compound of claim 6. which is 2.(2-acetamidophenyl)-».methyl^3.pyridyl)imidaa)le. 

« haloge^. ^' ^ alkanoylamino. lower alkoxy and 

imidLte'""'^"'* °* ^' " 2-(4-acetamido-5-chloro-2-methoxyphenyl)-5-methyl^(3^)yndyl)- 
10. A process for preparing a compound of the formula : 



30 



1 N 



35 



r3 



wherein 



40 



R' Is pyridyi, 

R2 Is hydrogen, lower alkyI or hydroxy(lower)alkyl. 
R3 is hydrogen, hydroxy or lower alkyi, and 



^T' substituted with substituent(8) selected from the group consisting of lower 

a kyithio. lower alkyisulfinyl. lower alkylsulfonyl, nitro. amino, substituted amino, hydrSl ower 



or a salt thereof, 
which comprises 

a) reacting a compound of the formula : 



50 



55 
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or its salt with a compound of the formula : 
R<-CHO 

5 wherein is as d fined above, 

or its salt In the presence of ammonia or an agent which liberates ammonia to give a compound of the 
formula : 



70 




wherein R^ R2 R3 and R^ are each as defined above, 
or its salt, or 

b) reducing a compound of the fomaula : 

20 




wherein R\ R2 and R^ are each as defined above, 
or Its salt to give a compound of the formula : 

30 



35 




Wherein R\ R2 and R* are each as defined above, 
or its salt, or 

40 c) subjecting a compound of the formula : 



45 




H 



Wherein R^ R2 and R^ are each as defined above, 
50 or its salt to lower alkylatipn reaction to give a compound of the formula : 



55 
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wherein ^ 

Ra 's lower alky), and 
or Its sal^^r "^"^ ^ ^-«ned above. 

^) subjecting a compound Of the formula: 



^^^^^^ 



I3 



'5 Wherein 

«a 'S a'V' substituted with acvlamJr,^ ^ . 

with N-acyl-N-lowflr 



. • ■ -^ss~=r^^^ 

acyi group to give a compound of the formu/a : 



1 ^ N 



i3 



Wherein 

« ''^"'^''9 ««»T'Pound of the formula: 

^ N 

wherein 



55 I 



r3 



Wherein 



d IS aryj substituted with an/iar^! 
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alkoxy, with acylamino and halogen, with acylamino, lower alkoxy and nitro, or with acylamino. lower 
alkoxy and halogen, and 

and are each as defined abov 

or its salt, or 

5 f) oxidizing a compound of the fonnula : 



70 



25 



50 



p2 

'3 



e 



wherein 

75 R a. is aryl substituted with lower alkylthio and lower alkoxy, and 

R\ R2 and R3 are each as defined above, 
or Its salt to give a compound of the formula : 



1 . N 

7 f 

3 



R 

wherein 



Rf is aryl substituted with lower alkylsuttinyl and lower alkoxy, or with lower alkylsulfonyl and 
lower alkoxy, and 

R2 and R3 are each as defined above, 
so or its salt, or 

g) reducing a compound of the fonnula : 



r3 

40 wherein 

R g wherein is aryl substituted with nitro. with nitro and lower alkoxy, or with nitro, lower alkoxy 
and halogen, and 

RS R2 and R3 are each as defined above, 
or its salt to give a compound of the formula : 

45 

r1 



R^ 



r3 



wherein 

65 R h '® substituted with amino, with amino and lower alkoxy, or with amino, low r alkoxy and 

halogen, and 

R^ R2 and R^ are each as defined above, 
or its salt, or 
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reducing a compound of the formula : 



10 




IS 



wherein 

is halogen, 

or its saJ;; „ " ^® ^^'^'^ ^ defined above 
or its salt to give a compound of the foimula • 



2a 



25 




Wherein 



i) halogenating a compound of the formula : 



3$ 



40 




45 



Wherein 

^iTt^^ each lower alkoxy, and 

or its spif to ' ^® ^5 defined above 

or its salt to give a compound of the formula : 



so 



65 




Wherein 



R'.R^.R3ff.R. and R.a,B each as defined above. 
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or its salt or 



j) reducing a compound of the formula : 



wherein 

R ; is aryl substituted with ar(lower)alkoxy and lower alkoxy, and 
R\ R2 and R^ are each as defined above. 
75 or its salt to give a compound of the formula : 



25 wherein 

R^ is aryl substituted with hydroxy and lower alkoxy, and 
R\ R2 and are each as defined above, 
or its salt. 

11. A pharmaceutical composition comprising a compound of claim 1, as an active ingredient, in 
30 association with a pharmaceuticaliy acceptable, substantially nontoxic carrier or excipient. 
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